
Preliminary Assessment

WPSC MANITOWOC MGP
402 N. 10th Street, Street, Manitowoc,

Wisconsin Public Service Corporation
Former Manufactured Gas Plant

Property previously owned by Wisconsin Fuel and Light Com
Wisconsin

EPA Region 5 Records Ctr.

•mini
267974

0 - 5

[] U

r—\

SEP 2 8 2006

SUPERF-. 'NO DIVISION
IEDIAL RidSPONS'J or RRS*2

SECTION rf2

Prepared by

Annette Weissbach
WDNR
Project Manager

Reviewed by Approved by

Mike Netzer ^
WDNR
Site Assessment Coordinator

Laura Ripley
Early Action
Project Manager



Table of Contents

1.0 INTRODUCTION
2.0 SITE DESCRIPTION

2.1 Location
2.2 Operational History
2.3 Regulatory and Investigation/Remediation Activities

Interim In-situ Soil Solidification/Stabilization Remedy
Subsurface investigations of adjacent properties
Groundwater Control System
Oil Sheens on Manitowoc River

3.0 PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT.
3.1 Groundwater
3.2 Surface Water
3.3 Soil Exposure and Air

4.0 SUMMARY AND CONCLUSION

...1

...2

....2

....3

....5

....7

....8

....9

..10

.12

.. 12

.. 15

..21

.22

Attachments

Attachment 1
Attachment 2

WPSC, Schrock, 2005 - letter to Bill Smith, WDNR
WDNR, Smith, 2005 - letter to Charles Schrock, WPSC.

Figures

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16
Figure 17
Figure 18a-d
Figure 19a-e
Figure 20

Regional map (1" = 10 miles)
Municipal map
Site layout
Approximate area of coal tar impact
Cross section trace map
Cross section A-A'
Cross section B-B'
Cross section C-C1

Cross section D-D'
Cross section E-E1

Excavation area location map
Soil constituent concentrations (Wisconsin Central Property)
Soil constituent concentrations (Chicago Street)
Groundwater elevations April 1998
Sediment sample locations May 2003
Groundwater contours August 1988
Water table contours May 2003
15-mile Surface Water Radius Map(s) South
15-mile Surface Water Radius Map(s) North
WDNR RR Sites Map



Tables

Table 1*
Table 2*
Table 3*
Table 4*

Ta
bl

e 
A

G
ro

un
dw

at
er

Ta
bl

e 
B

S
ed

im
en

ts

o
0) W
.0 0
ro w

Groundwater, highest concentrations measured
Sediments, highest concentrations measured
Soil, highest concentrations measured
Areas needing further attention
1988

1991

1994

1996,
1997,
1998,
1999
2000-
2005
2000-
2005
1997-
2005
1991

2000

2003

1988

1991

1995

1996

Manitowoc site comparison of monitoring well groundwater
concentrations... (Reference 2) 2 pages
Table 6: Summary of laboratory analytical results of groundwater
samples (Reference 7) 10 pages
Table 4: Summary of analytical data for groundwater results Wisconsin
Fuel and Light, Manitowoc facility (Reference 20) 12 pages

Table 3: Summary of detections in groundwater monitoring program,
Wisconsin Fuel and Light (Reference 47) 20 pages

Table 3: Groundwater monitoring well analytical results PVOC and
cyanide (Reference 47) 3 pages
Table 4: Groundwater monitoring well analytical results PAHs
(Reference 47) 4 pages
Table 6: Pretreatment system analytical results (Reference 47) 4
pages
Table 4: Summary of laboratory analytical results of Manitowoc river
sediments, Wisconsin Fuel and Light Company (Reference 7) 8 pages
Appendix A, June 2000 survey of sediment contamination on the
Manitowoc River (Reference 32) 6 pages
Manitowoc River
Table 1 Field observations, pole and ponar grab samples,
Table 2 BTEX, cyanide, metals, PCBs and inorganic compounds
Tables PAHs
Manitowoc River, Former Wisconsin Fuel and Light MGP
(Reference 39) 3 pages
Table 4 Manitowoc site comparison of detected soil quality to typical
background concentrations... (Reference 2) 4 pages
Table 3 Summary of laboratory analytical results of soil samples Wl
Fuel and Light Company (Reference 7) 6 pages
Table 3 Soil data summary Wisconsin Fuel and Light (Reference 21 ) 4
pages
Table 3 Soil data summary, Wisconsin Fuel and Light (Reference 23)
6 pages

'within narrative

in



Acronyms

ATSDR
ASNRI
BETX
CERCLA
CERCLIS

DHFS
DNAPL
MCF
MDL
MGP
NCR
NPL
PA
PAH
PCB
PVOC
RCRA
Rl
TCLP
SARA
S/S
SAS
SVOC
US EPA (EPA)
VOC
WDNR
-WPSC

Agency for Toxic Substances and Disease Registry
Area of Special Natural Resources Interest
Benzene, Ethylbenzene, Toluene, Xylene
Comprehensive Environmental Response, Compensation And Liability Act
Comprehensive Environmental Response, Compensation And Liability
Information System
Wisconsin Division of Health and Family Services
Dense Nonaqueous Phase Liquids
Thousand Cubic Feet
Method Detection Limit
Manufactured Gas Plant
National Oil And Hazardous Substances Pollution Contingency Plan
National Priorities List
Preliminary Assessment
Polyaromatic Hydrocarbons
Polychlorinated Biphenyls
Petroleum Volatile Organic Compounds
Resource Conservation And Recovery Act
Remedial Investigation
Toxic Characteristic Leaching Procedure
Superfund Amendments And Reauthorization Act
Solidification and Stabilization
Superfund Alternatives Sites
Semi-Volatile Organic Compounds
United States Environmental Protection Agency
Volatile Organic Compounds
Wisconsin Department Of Natural Resources
Wisconsin Public Service Corporation

IV



1.0 INTRODUCTION

The Wisconsin Public Service Corporation (WPSC) had been working with the Wisconsin
Department of Natural Resources (WDNR) on the investigation and cleanup of seven former
manufactured gas plant (MGP) sites since 1986. On March 14, 2005, WPSC wrote a letter to
WDNR documenting "our decision to have U.S. EPA take the lead overseeing the remediation of
sediment contamination related to our former manufactured gas plant operations," (Attachment
1). This letter was written after a meeting between WPSC and WDNR to discuss transfer of the
lead agency oversight to the U.S. Environmental Protection Agency (EPA) and inclusion of the
MGP sites in the Superfund Alternatives Sites Program (SAS). The SAS include those sites that
EPA has decided meet the National Oil and Hazardous Substances Pollution Contingency Plan
("NCP") criteria for listing on the National Priorities List (NPL) and require long term response.
WDNR responded to the WPSC letter on June 24, 2005 (Attachment 2).

The seven sites are:

1. Marinette MGP, 1603 Ely Street, Marinette, Wl
2. Green Bay MGP, 417 Elm Street, Green Bay, Wl
3. Manitowoc MGP, 402 N. 10th Street, Manitowoc, Wl
4. Stevens Point MGP, Crosby Avenue north of HWY 10, Stevens Point, Wl
5. Two Rivers MGP, 2000 21st Street, Two Rivers, Wl
6. Oshkosh MGP 305 Ceape Avenue, Oshkosh, Wl
7. Camp Marina, 732 North Water Street, Sheboygan, Wl

As a result of this transfer of oversight, the WDNR was tasked to conduct a Preliminary
Assessment (PA) at the seven former MGP sites, through a cooperative agreement with EPA
under the Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA).

The PAs will document site conditions based on existing WPSC and WDNR information. The
PAs will assist EPA in assessing the threat posed by the site to human health and the
environment. This assessment will include a review of extensive state file information, a
comprehensive target survey, and a presentation of existing analytical data. These reports will
evaluate the most significant pathway of concern, the surface water pathway. As per the May 5,
2006 Administrative Settlement Agreement and Order on Consent, WPSC, its agents,
successors and assigns shall conduct a Remedial Investigation (Rl) which shall characterize the
geology and hydrogeology of the Site, determine the nature and extent of hazardous substances,
pollutants or contaminants at or from the Site, and characterize all ecological zones including
terrestrial, riparian, wetlands, aquatic/marine, and transitional (reference 56). The Rl will assist
EPA in completing a full evaluation of all exposure pathways: surface water, ground water, soil
exposure, and air.



The WPSC Manitowoc MGP site is a former manufactured gas plant located at 402 N. 10th

Street, Manitowoc, Wisconsin now owned by WPSC but previously owned and operated by
Wisconsin Fuel and Light Company (WFL). The Site's identification number is WIN 000509949
and it was entered into the Comprehensive Environmental Response, Compensation and
Liability Information System (CERCLIS) on April 29, 2005. The CERCLIS Database contains
information on hazardous waste sites, potentially hazardous waste sites and remedial activities
across the nation. The database includes sites that are on the National Priorities List (NPL) or
being considered for the NPL.

2.0 SITE DESCRIPTION

2.1 Location

The WPSC Manitowoc MGP site is located at 402 North10th Street within the City limits of
Manitowoc, Manitowoc County, Wisconsin. The site is approximately 4 Y* miles east of Interstate
43 and is reached from Interstate 43 via Highway 42 North exit (also known as Waldo Boulevard,
or US 10 East). After traveling east for 3.5 miles, turn right at North 11th Street and continue for
nearly 1 mile, where 11th Street veers left, and then right, and becomes 10*1 Street.

Topographically the site is located in the SE % of the SE 1/4 Section 19, T19N, R24E, Latitude
44.0963 N, Longitude 87.6614 W, and 707194, 405172 WTM83/91 [Wisconsin Transverse
Mercator, referenced to the North American Datum of 1983, 1991 adjustment]. See Figure 1 for a
regional topographic map and Figure 2 for a municipal topographic map.

The site itself is about 1V*. acres in size, and is made up of about 8 parcels. There are three
general Manufactured Gas Plant (MGP) contamination areas in the vicinity of 402 N. 10th Street.
The majority of the site that is contaminated is now owned by Wisconsin Public Service;
however, about % of the impacted area, primarily between the existing WPSC building and the
Manitowoc River, is on property owned by the City of Manitowoc. A second area of
contamination that was also associated with manufactured gas plant operations is at the so-
called "Winter Building" (see Figure 3 and photograph at end of this Report). The Winter Building
is built on the remnants of a layer of coal tar impacted soil held within the concrete foundation of
a former 200 thousand cubic feet (MCF) gas holder (Reference 2).

The third area of contamination is in the sediments of the near shore Manitowoc River. Impacts
have been measured to a depth of 13 feet below the river bottom and extending approximately
200 feet downstream (southwesterly) of the site and 100 feet northerly and away from the
retaining wall on the northwest corner of the property.

Soils on the property are glacial in origin and consist predominantly of sand with gravel and
some silt and clay. Soils on the east side of the property consist primarily of sand and gravel and
soils on the west side consist of sand and silt. There is approximately 3-10 feet of fill material at
the site. See figures 5 through 10 for cross sections showing the site's stratigraphy
(reference 7).

Bedrock is anticipated at 30-40 feet below the site, although no wells or borings have ever
penetrated to a depth that encountered bedrock. The bedrock formation below the glacial drift is
the Silurian Niagaran Dolomite, a white to gray dolostone with abundant crevices and solution
channels (reference 2).



The northwest edge of the WPSC Manitowoc MGP site borders the Manitowoc River where the
river forms a large meander in downtown Manitowoc. Approximately 200 feet of sheet piling has
been constructed along the shore as this area is the most erosion prone part of the meander.
Wisconsin Central Limited, a former railroad property is located to the west and has
approximately 200 feet of river frontage near the site. Commercial properties are located to the
south across Chicago Street. To the east across North 10th Street is a mixture of commercial and
residential properties (see the site photographs at the end of this report). Residential properties
are located to the northeast of the site. The WPSC Manitowoc MGP site building itself is now in
use by several tenants.

The climate of Manitowoc County is continental and characterized by marked changes in
weather common to locations in the interior of large landmasses in the middle latitudes. A small
narrow belt adjacent to Lake Michigan that includes the City of Manitowoc area has a modified
continental climate where summers tend to be slightly cooler and winters tend to be slighter
warmer than the interior land masses. Temperatures can be extreme and spring is often slow in
arriving. Days are generally warm and nights are cool. Prevailing winds are from the west,
northwest and southwest. Average wind speed is highest in April and November at 13 miles per
hour. Average annual precipitation is 30 inches; average seasonal snowfall is 43.8 inches. In
winter the average temperature is 20° and in summer 68.8° Fahrenheit. The lowest temperature
on record is -33° Fahrenheit (Reference 1).

2.2 Operational History

The WPSC Manitowoc MGP site was originally known as the Manitowoc Gas Company and
consisted of two gas manufacturing and storage facilities. The main plant at 402 N.10 Street
housed the former retorts, condenser, purifiers, water gas plant and gas holders as shown in
Figure 3. The other facility was called the Peak Shaving Plant and was located at 820 S 21st

Street and housed the former relief holder. The Peak Shaving Plant is located approximately 1 1/2
miles (by city streets) to the southwest of the 10th street facility, and across the Manitowoc River.
The Peak Shaving Plan is not being evaluated as part of this Preliminary Assessment.

There is no information in the files that discusses specific operational history at this site other
than that the facilities were built before 1900. The name of the company was changed to
Wisconsin Fuel and Light Company (WFL) by the late 1920's; Wisconsin Public Service
Corporation purchased the properties in 2000.

The gas storage facility at the N.10th Street site consisted of a 100 thousand cubic feet (MCF)
gas holder at the location of the former WFL building and a 200 MCF gas holder at the site of the
"Winter Building" (see Figure 3). The gas holders were dismantled in the 1960s when the WFL
building was constructed during 1963 and 1964 and the building on the then Winter property was
constructed in 1973. The relief holder on 21st Street was dismantled and demolished in 1947-48
(Reference 2).



Manufactured gas plants were widely used for producing gas from coal for lighting and heating
from the mid 1800s to the 1950s. Gas plants manufactured three types of gas:

• Oil gas
• Carbureted water gas
• Coal or coke oven gas

A coal gas plant consisted of large brick ovens, also called retorts, which are partially filled with
coal. The ovens were heated, thereby heating the coal and partially vaporizing it which resulted
in manufactured gas.

Oil gas is produced in a similar way but the brick was first heated by burning oil. After the proper
temperature was reached the flames were extinguished and more oil was sprayed on the coal.
The oil vaporized and resulted in the production of oil gas.

During the carbureted water gas process, air is blown across a bed of burning coal or coke to
heat a brick-filled vessel (also called retorts). The air is replaced with steam when the bricks
reach a certain temperature and then oil is sprayed and vaporized on the hot bricks. The
resulting product is called carbureted water or blue gas.

Coal or coke oven gas was the most common method of manufacturing gas, particularly in small
communities. Large brick ovens that were partially filled with coke were heated causing the coal
to vaporize and produce manufactured gas.

On top of the retort, the manufactured gas passed through the hydraulic main where the initial
high temperature of the coal gas was lowered. Vapors of heavy tars and other liquids with high
boiling points condensed here and were then removed.

Further cooling of the gas to ambient temperatures occurred after it left the hydraulic main and
by drawing it through air or water condensers. Naphthalene, a white flaky substance, was
sometimes removed by scrubbers before the gas entered the condensers because it tended to
clog them. Lower boiling point vapors such as ammonia and light oils were removed by
condensation and separation.

A rotary gas pump called an exhauster, drew the gas from the retort through the hydraulic main
and condenser, and then forced the gas through the purifying vessels and to the gas holders.
The purifying vessels were used to remove a number of impurities from the gas before
distributing it for heating applications. Sulfur compounds, carbon dioxide, hydrogen cyanide and
ammonia were removed with washers, scrubber and dry purifiers. The dry purifiers used lime or
hydrated iron oxide mixed with wood chips layered in a series of trays and sieves that acted as
sorbants of contaminants in the gas stream. Gas holders were used to store the purified gas
prior to distribution (Reference 2).

While there is no specific file information relative to disposal practices of the WPSC Manitowoc
MGP site, there are waste types common to most manufactured gas plants. These include
(Reference 3):

• Combined washer-scrubbers When employed, generally post-1895. Enhanced the recovery of tar
from gas. Trapped tar held on sorbant and in sump,

• Sumps Condensers, scrubbers and washers, and their combinations had bottom sumps to trap
and yield tar and tar sludges. Tar generally removed manually for recovery, reuse or dumping.



Spills and leaks assumed in a generic sense. Tar sludges contained refractory geologic impurities
such as quartz and feldspar, entering the system mainly from feedstocks.

• Purifier boxes Gas was passed through "boxes" containing layers of lime, wood chips, oxide of
iron (particles) and/or strips of iron as various forms of sorbants, often in conjunction with each
other. Trapped some tar, but designed to trap sulfur, cyanide, arsenic and other heavy metals all
of which originated in or from the organic gas feedstock materials. Generally employed minimally
as a pair of "boxes" in series, with at least a spare pair in parallel.

• Relief holders 1) With coal gas, the oldest of the gas holders, serving as a raw-gas exposure to
tar-dropping seal water before clarification/purification. Relief holders of this variety can be
expected to have subsurface "tanks" (pits = basins) commonly abandoned and virtually full
of unrecovered tar. 2) With oil-enhanced water gas usually necessary (*) presence to buffer gas-
pressure variations on blow-run cycles. These holder tanks tend to be less commonly abandoned
with large volumes of water-gas tar, unless dumped at time of plant decommissioning.

• Gas holders As many as needed; ever more and larger as the gas business expanded. Generally
predicated on the largest holder being equivalent to one day's make. Of prime concern are the
subsurface tanks most common to pre-1900 varieties. Of several basic design variations.
Those pre-1900 have a subsurface water-seal tank likely to have leaked considerable amounts of
precipitated and trapped PAHs to the subsurface soil, rock and groundwater, through various
fractures related to brick, masonry and/or concrete or composite construction materials. Valve pits
commonly exhibit hot-spot concentrations of PAH contamination

• Oil storage tanks Illuminating or enriching oil for non-coal-gas production. Generally petroleum oils
susceptible to biodegradation if leaked or spilled; generally no incentive or rationale to remove or
cleanup.

• Plant plumbing/piping Below-ground piping, often in trenches or pipe chases. Virtually all process
piping was subject to corrosion and release of PAHs, or release through joints and seams. Well
known to the gas industry since the 1860s.

• Spend wood chip box A corner or side area of the gas yard where dry chips could be torched and
destroyed by fire.

• Plant dump Primary disposal site on the gas yard; broken, fractured, slagged retort bricks;
generator lining bricks, all manner of scurf or other carbon-slag wastes, ash, clinker, slag, off-
specification tar, tar sludge, lampblack, box wastes, bottles, purifier shelf slats, broken window
glass, corroded pipe, scrap iron, wagon and vehicle parts, and broken gas-plant equipment.

2.3 Regulatory and Investigation/Remediation Activities

The earliest report on file at the Department of Natural Resources (WDNR) is a 1988 report
prepared by EDI on behalf of Wisconsin Fuel and Light Company (WFL). Five soil borings and
five monitoring wells were constructed at the North 10th Street property and 3 soil borings were
completed at the 21st Street property. The field work determined that subsurface soils were
impacted with coal gasification process related contaminants such as volatile organics, base
neutral organics (also known as Polycyclic Aromatic Hydrocarbons or PAH, and inorganic
compounds such as metals and cyanide. Coal tar impacted soils were found in the bottom of
each of the site's gas holders. Groundwater was also found to be impacted by volatile organics,
PAH, and metals (Reference 2).

In 1990, WDNR received complaints from boaters who reported "tar like substance floating to the
surface and coating the boats with a sticky substance resembling creosote." Sediment samples
collected off-shore 120, 50, and 20 feet from the WFL property and analyzed by the Wisconsin
State Lab of Hygiene indicated levels of benzene, ethylbenzene, toluene and PCBs. According to
the Laboratory, the gas chromatogram of the sample matched the fingerprint of creosote
(Reference 4 and 5).



In June 1991, the Department issued a letter to Wisconsin Fuel and Light requiring the submittal
of an "existing conditions report," initiation of groundwater sampling, and submittal of a workplan
detailing actions to be taken to investigate the hydrocarbon upwelling in the Manitowoc River
(Reference 6). Consequently in the fall of 1991 a workplan was submitted and approved by
WDNR.

In January 1992, WFL submitted an Environmental Site Investigation Report to WDNR that
described the investigation completed to determine existing site conditions. 22 soil borings were
drilled on site and 15 were drilled offshore in the Manitowoc River. Six of the soil borings were
converted to permanent groundwater wells, 3 were completed as temporary wells. Five surficial
sediment samples were also collected up and downstream of the site. Results of the chemical
analysis showed that coal tar impacts from 5 to 27 feet were primarily found in soils near the river
and within the footprints of the former gas holders. Sediments in the Manitowoc River were also
impacted to a depth of 13 feet below the river bottom and extending approximately 200 feet
downstream of the site and 100 feet away from (the retaining wall at) the site. Figures 5 through
10 from the 1992 Report show five cross sections of soils and sediment stratigraphy from north
to south and east to west across the site. Figure 4 illustrates the full aerial extent of the coal tar
impacted soil and sediments known at the time as determined during this environmental site
investigation (Reference 7).

During 1992, WFL conducted treatability testing of in-situ solidification/stabilization options (S/S)
in conjunction with completing an overall feasibility study of various solidification and treatment
options and an interim remediation plan. The treatability testing concluded that a cement/flyash
mixture with added stabilizing agents are effective for solidifying the coal tar impacted media and
for reducing the teachability of most organics associated with coal tar. A pilot test conducted in
November 1992 consisted of treatment of three overlapping five-foot diameter cylinders in soil
and three overlapping cylinders in river sediment. The report submitted to WDNR in March 1993
revealed that most objectives of the pilot test program were achieved. In-situ S/S appeared to be
a viable option for the treatment of contaminated soils on site. The S/S method tested in the pilot
study immobilized the contaminants in the soil through the injection of a cement-based solidifying
agent that is mixed with the impacted media. A MecTool ™ drilling and injection system was
used to inject and mix the grout into the contaminated subsurface. The MecTool system
involves drilling deep, overlapping cylindrical treatment columns while injecting grout to mix
(solidify and stabilize) the impacted soil. The columns were overlapped and allowed to solidify so
that no untreated soil remained within the remediation area. Physical strength, durability,
permeability, and leachability tests were completed on select solidified samples after treatment
was completed (Reference 15). While the MecTool™ system worked well in soils, the pilot test
on S/S of the contaminated sediments in the Manitowoc River failed to meet objectives
(Reference 10).

In May 1993, WDNR provided approval for development of a full scale work plan for in-situ S/S.
Key items pointed by WDNR for a successful implementation included sufficient "clean" soil
solidification to act as a cutoff wall, keeping contaminated soil from "discharging" to the
Manitowoc River, adequate verification sampling, and long term monitoring and maintenance of
the site. A second pilot study to evaluate the solidification/stabilization effectiveness of river
sediments was also suggested by WDNR. At this time WDNR also requested that the impacted
soils within the former 100 MCF and 200 MCF gas holders be addressed (Reference 12).

In June 1993, WFL submitted a workplan for interim remediation of the on-site soils using in-situ
S/S, verification sampling, and installation of wells and monitoring of groundwater (the remedy is
described in the following paragraphs). WFL planned to install a monitoring well near the former
100 MCF gas holder and did not intend to further investigate the former 200 MCF gas holder (on



the adjacent "Winter" property (Reference 13). WDNR subsequently provided conditional
approval in July 1993 (Reference 11).

Meanwhile, in June and then again in September 1993, WFL provided workplans for
performance of a second pilot test for in-situ S/S of sediments in the Manitowoc River.
Simultaneously, workplans for Aquatic Toxicity Testing were also submitted in Nov 1992, June
and September 1993. The variety of organism and tests to be performed included Hayalelta
azteca, Chironomus tentans, Pimephales promelas, Ceriodaphnia dubia, and Daphnia magna
being exposed to background, untreated, treated, crushed, crushed and rinsed S/S treated
sediments (Reference 14).

The reasons given for the failure of the 1992 sediment pilot test included;
• The upper several feet of sediments did not set into a durable matrix after treatment
• Tool penetration and revolution was based on more coarse grained soils.
• Excess river water was mixed into the sediments with the grout.

The revised workplan included provisions to avoid the failures of the first sediment pilot test. In
October 1993, WDNR provided conditional approval of the second pilot test for sediment S/S as
well as conditional approval of the aquatic toxicity testing (Reference 17). However, the second
sediment pilot test and the aquatic toxicity testing apparently were never completed as no reports
or file information was found to indicate the results of any testing.

In October 1993, WFL submitted a report titled "Soil Characterization Sampling," in which they
tested five to six soil samples for metals, volatile organic compounds (VOC) and semi-volatile
organic compounds (SVOC) using the toxicity characteristic leaching procedure (TCLP). None of
the soil samples exhibited a characteristic of hazardous waste that would have precluded the soil
from being disposed at a local landfill (Reference 16).

Interim In-situ Soil Solidification/Stabilization Remedy

Prior to implementing the Solidification/Stabilization (S/S) technology, the existing retaining wall
anchor system along the Manitowoc River was replaced in July 1992. Existing pavement and the
clean top soil were removed to a depth of 4 feet as shown in Figure 11. 4,271 tons of impacted
soil was disposed of at a landfill, and new precast concrete anchor beams were installed a
further distance from the existing retaining wall.

The S/S remedy of the impacted soils was completed in several phases in 1993 and 1994. A
grout mixture of 60% Portland cement, 22% flyash, 9% organically modified clay, and 9%
granular activated carbon was simultaneously injected and mixed with the impacted soil using
four- and seven-foot diameter MecTool™ augers (see photographs at the end of this report).
The overlapping vertical columns extended to depths of 32 to 40 feet.

The remediation effort consisted of four phases covering two construction sessions in 1993 and
1994:

Phase I: within 16 feet of the retaining wall by the river, primarily to a depth of 32 feet
Phase II: along 11th street near the west end of the WFL building, 35 to 40 feet
Phase III: along the west margin of the site between phases I and II, 32 to 35 feet
Phase IV: remaining area between the WFL building and treatment Phase I area, 12- 40 ft

See Figure 11 for a sketch of all the treatment areas and their respective depths.



Through the use of MecTool™ technology, 6,913 cubic yards of subsurface soils were treated
between July and November of 1993. A number of unexpected subsurface obstructions (timbers
and debris piles) slowed the cleanup progress and a second mobilization was scheduled in 1994.
An additional 6,859 cubic yards of soil were treated between April and July of 1994.

In January 1994, shallow soils were excavated as shown in red on Figure 11 near the southwest
corner of the WFL building. These were areas near the building and sewers that could not be
treated with the MecTool . A total of 1,410 cubic yards of coal impacted soils were removed
and taken to the Ridgeview Landfill. During the shallow soils work near the loading dock, a steel
storage tank containing coal tar was discovered that had been partially solidified during the
November 1993 S/S work. The remainder of the tank was solidified during the 1994 S/S work.
The excavated soils were backfilled, compacted and tested for remaining contamination.
Analytical results of one of the samples indicated that not all contaminated soil was excavated or
treated thus additional investigation/remediation was needed in the southwest area of the
property.

An attempt was made to core through the phase I stabilized area to collect verification samples,
however, the recovered cores were cracked, broken or pulverized, and therefore the core holes
were backfilled with grout/cement mixtures (Reference 18).

A workplan with a new verification sampling method was submitted on July 15, 1994 (Reference
19). The verification sampling was conducted in August and consisted of cores collected at 11
locations after the phase II treatment work. The cores were collected with a six inch hollow stem
auger and a 5-foot long, 3"diameter split spoon sampling device. Cores were collected from the
top five feet of treated soil, from 12-17 feet and 25 to 30 ft of treated soil, and the flank areas of
treated soil. The cores were tested for inorganic and organic constituents. Low levels of
cadmium, cyanide, copper, lead and zinc were detected in the cores. No VOCs were detected
above method detection limits (MDL) with the exception of methylene chloride, a suspected
laboratory contaminant. One of the sixteen sample extracts contained naphthalene at 16
ug/L,but no other SVOC were detected above MDL. Physical tests for unconfined compressive
strength, permeability and durability tests were also performed (Reference 20).

Eight new monitoring wells were installed as part of the interim site remedy. Two previously
constructed wells were abandoned as part of the S/S, thus a total of 12 monitoring wells were
available for site monitoring in 1995. The wells are all water table wells with depths to water
ranging from 7-22 feet depending on the location of the well with respect to the Manitowoc River
and the building which was built on a slope. Results of the groundwater monitoring are discussed
in Section 3.1 below.

The March 1995, Interim Environmental Site Closure Report acknowledged that three areas
on/near the WFL property were not fully investigated and/or remediated. The report did not
address the remaining soils within the footprints of the 100 and 200 MCF gas holders.
The three deficient areas described in the report:

• the adjacent property to the west, owned by Wisconsin Central Railroad,
• the property to the south, Chicago and 11th Street, and
• sediments in the Manitowoc River.

Subsurface investigations of adjacent properties

In May 1995 WFL submitted a workplan to investigate adjacent properties. In September 1995,
WFL submitted a report discussing the investigation completed on the adjoining Wisconsin
Central Limited (WCL) Railroad property, within the right-of-way of 11th street and the sidewalks



on the south side of Chicago Street. Ten soil boring and 4 monitoring wells were constructed and
sampled. Figure 12 shows the locations of the boring and wells installed as part of this
investigation. The report concluded that the coal tar impacted area on the WCL property is
limited to the east side of the property and that the groundwater impacts at well MW14
(previously installed) need further investigation. At MW14, benzene, toluene, xylene and
naphthalene in groundwater exceeded Wisconsin's Enforcement Standard. Well MW14 is
located near heavily impacted soil and free phase coal was observed to extend beneath the
building. (Reference 21)

In November 1995, WFL submitted a workplan and in April 1996, a Report on the Geoprobe
investigation regarding the extent of floating, free phase product in monitoring well MW14. After
reviewing the results of an electromagnetic metal detection survey, the report identified a
probable underground storage tank (UST) that held gasoline located south of the office building
and east of MW-14. The Geoprobe report concluded that an additional area of coal tar impacted
soil exists south beneath Chicago Street and that further vertical and lateral investigation was
needed (Reference 22).

In May 1996, WFL submitted a Workplan and in February 1997 a report on the subsurface
investigation of the MW14 and the Chicago Street area. Twelve borings were constructed and
sampled in the southwest portion of the site and in Chicago Street, In addition all site monitoring
wells were sampled. Figure 13 shows the extent of soil contamination at depth (below the water
table) in the southwest area of the property. The Report (Reference 23) concluded that:

• actions should be taken to prevent westward migration of contaminated groundwater off-
site,

• a pump test should be conducted to determine the optimum pumping rate to control
migration

• additional water table and piezometer wells should be installed around MW-14 to track
migration of contaminated groundwater, and

• continued groundwater monitoring of the entire site.

In March 1997, WFL submitted a plan with locations of four deep wells to a depth of 40 feet to
be installed near MW-14 (wells 12D, 19T, 20T, 21T) (Reference 24). In August 1997, WFL
submitted a report on a groundwater control investigation describing the well installation and a
review of the analytical results. The Report concluded that a pumping well should be installed
and annual groundwater monitoring of all 18 site wells should be implemented (Reference 25).

Groundwater Control System

In October 1997, WFL submitted a Workplan and in February 1998, a report on the
groundwater control system installation and startup. The system installed included a Vz
horsepower 20 gpm pump at a depth of 35 feet (open screen between 20-35 feet) in a 6" steel
casing. WFL received permits to discharge the pumped water to a nearby City of Manitowoc
sanitary sewer. Initial groundwater maps showed that the capture zone of the well was
controlling groundwater flow and preventing off-site migration in vicinity of N. 11th Street and
Chicago Street. Figure 14 shows the groundwater elevations and a cone of depression near the
pumping well measured in April 1998 (Reference 26).

In June 1998, WFL submitted the first of many annual groundwater monitoring reports. The
annual monitoring activity included measuring water elevations in 18 wells and collecting
groundwater samples from 17 wells. The groundwater samples were analyzed for VOC,
SVOC, and total and amenable cyanide. The pumping of production well PW1 continued to
control groundwater flow (Reference 27). The second annual monitoring report was submitted
in June 1999. An annual report was not submitted for the year 2000.



In June 2001, during a telephone conversation between Annette Weissbach, WDNR, and
Connie Lawniczak, Wisconsin Public Service Corporation Manager of Environmental Programs,
it was discussed that Wisconsin Fuel and Light (WFL) and Wisconsin Public Service
Corporation (WPSC) merged in April 2001 (Reference 28). WPSC had received the 2001
annual report prepared by Horizon Environmental dated May 2001 and it was being reviewed
internally. It was eventually submitted to WDNR in September 2001 (Reference 29).

In March 2002, WPSC began having meetings with WDNR to discuss management of all
WPSC sites and agreed to provide a proposed plan for conducting additional monitoring and
sediment investigation at all former manufactured gas plants located in Wisconsin. With regard
to the Manitowoc site, WPSC stated that the plan would also include a follow-up investigation of
river sediments (Reference 30). The WPSC Planning update submitted in April 2002, stated
that a supplemental assessment of sediments would be conducted in the fall of 2002
(Reference 31).

In September 2002, EPA Great Lakes National Program Office (GLNPO) completed a report on
a Survey of sediment contamination on the Manitowoc River conducted in June 2000. EPA
collected 11 sediment cores, and 12 surficial ponar samples in the vicinity of the former MGP
property and up and downstream of the plant. The Report stated that elevated levels of
polycyclic aromatic hydrocarbons (PAH) up to 4,000 parts per million are present in the river
sediments. The results were consistent with data collected in 2002. The Report concluded that
a more rigorous and precise study be conducted to determine the effects of the contaminated
sediment on the river or the estuarine environment. A copy of the report was provided by
WDNR to WPSC (Reference 32).

Upon a request for a status update by WDNR in January 2003, WPSC stated in a response
letter that the annual report will be submitted in February 2003 along with the plans for a
"current conditions sediment assessment" (Reference 33).

In July 2003, WPSC submitted an updated timeline overview and individual site summaries for
all WPSC sites in Wisconsin. For the Manitowoc MGP site, WPSC stated the future direction
would be continued monitoring and operation of the extraction system. WPSC also stated that
dense nonaqueous phase liquid (DNAPL) coal tar removal from one monitoring well (MW-14)
was initiated in 2003 and that WPSC performed a sediment survey consisting of Poling and
grab samples in May 2003 (Reference 36).

Oil Sheens on Manitowoc River

In August 2003, in response to complaints of oil sheens appearing on the Manitowoc River, a
WDNR warden collected surface water samples near the WPSC Manitowoc MGP (Reference
37). The samples were analyzed by the Wisconsin State Lab of Hygiene and reported that the
fingerprint most closely resembled coal tar or creosote than diesel or marine fuel.

In October 2003, WDNR issued a letter to WPSC requiring that actions be taken to investigate
the degree and extent of the coal tar releases in the Manitowoc River and at a minimum
conduct an interim action to address the problem (Reference 38). WPSC responded with a
letter report that included Phase I sediment sampling results and plans to monitor surface
sheens on the river (Reference 39).

In October 2003, WPSC submitted the results of the Phase I sediment sampling conducted in
May 2003. This work activity consisted of evaluating the lateral extent and thickness of surficial
soft sediments in the river. Poling was conducted along 8 transects, 6 perpendicular to the
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shore, and 2 horizontal to the shore. Grab surface sediment samples were collected and
analyzed. Free phase coal tar was found along the WPSC property, 100 feet out into the river,
and 350 feet downstream as shown in Figure 15. The Report concluded that elevated levels of
PAH, coal particles and tar were detected both in 2000 by US EPA GLNPO and in 2003 by
WPSC. Some discrepancies exist particularly in the upstream and downstream sampling. The
Report described a Phase II sediment investigation effort that would include:

• an evaluation of the area site history,
• installation of sediment cores to evaluate profiles and to collect samples, and
• determine the vertical and horizontal extent of MGP residuals.
(Reference 39)

The 2001-2003 Operation, Maintenance and Monitoring Status Report was also submitted in
October 2003. WPSC had changed to a new consultant and this report summarized
groundwater elevation data from 1999 to 2003, groundwater analytical data from 2000 to 2003
and pumping data from 1997 to 2003 (Reference 40). The Report also detailed the amount of
free product removal conducted at MW-14. In December 2003, WDNR provided comments on
the report and WPSC's consultant provided response comments. In particular, the Report
described that the DNAPL coal tar removal from well MW14 had been mentioned in earlier
reports. It is believed that the free product plume is about 20x45 feet in area. Six inches to 1
foot of product is generated in well MW14 every few months and is removed and stored on-site
for proper disposal (Reference 41).

In August 2004, WPSC provided a letter report detailing 9 months of river oil sheen
observations conducted by WPSC personnel at five locations upstream and downstream of the
former MGP. Based on the reoccurrence of oil sheens at the site (as opposed to the lack of oil
observations at other downstream locations) the letter report concluded that the oil sheens at
the site are possibly related to the coal tar residuals in the river sediments. WPSC expressed
willingness to discuss placing a buoy or oil boom at the site (Reference 42). A meeting was
subsequently held on-site and it was decided that a buoy or other navigation aid was not
possible as the river area in front of the WPSC MGP site is a turning basin for large barges that
haul cement for a nearby cement producer (Reference 43).

In November 2004, WDNR provided to WPSC a draft Public Health Consultation Report
prepared by the Wisconsin Division of Health and Family Services (DHFS) under a cooperative
agreement with the Agency for Toxic Substances and Disease Registry (ATSDR). WDNR
requested that DHFS prepare the report. The report (Reference 46) concluded that due to the
continued upwelling of coal tar at the site:

• there is a need to take an interim action at the site
• the hydrocarbon sheen is a potential health hazard
• the hazard from the release of the coal tar to the river's surface will continue as long as

the contaminant mass remains.

As a result, WDNR requested of WPSC to implement an interim action to remedy the oil sheen
and place signage at the site (Reference 51). WPSC agreed to place signs on the railing starting
in Spring 2005 and to "experiment" with ways of installing booms to the sheet pile rather than out
in the river. Refer to the photographs at end of this Report for pictures of the signs and the
booms) (Reference 45).

In November 2004, WPSC also submitted the annual monitoring report covering the period
September 2003 through August 2004 (Reference 44). In January 2005, one of the issues
WDNR commented on was the decreased performance of the extraction well. WPSC
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subsequently shock chlorinated (for bacterial fouling) and flushed the well and increased the
frequency of maintenance visits (Reference 45).

In March 2005, WPSC requested that the Manitowoc MGP and 5 other sites in Wisconsin be
evaluated by EPA for inclusion in U.S. EPA's Superfund Alternatives Sites Program
(Attachment 1). In June 2005, WDNR responded in support of the transfer (Attachment 2).

Once the oversight lead was transferred to EPA, negotiations began and WPSC signed on to an
Administrative Settlement Agreement and Order on Consent (reference 56). As part of EPA's
negotiations with WPSC, a "no contest" letter was requested. In that letter, dated November 30,
2005, WPSC Director of Environmental Services stated:

"This letter confirms the U.S. EPA and WDNR may use the existing
data obtained by WPSC in its work at these sites and that WPSC
supports the validity of the data and will not contest it."
(Reference 57)

In October 2005, WPSC submitted the annual monitoring report covering the period September
2004 to August 2005 to both US EPA and WDNR. The report recommends continued annual
monitoring of site wells, continued free product removal from MW14, and possible carbon
vessels replacement. Since 1996, approximately 120 pounds each of Total BTEX and
naphthalene have been extracted from the site using extraction well PW-1. The report also
recommends the discussion of alternatives to continued groundwater extraction and possible
supplemental corrective actions in the well MW14 area. The report did not discuss remediation of
the sediment contamination in the Manitowoc River (Reference 47).

3.0 PATHWAY AND ENVIRONMENTAL HAZARD
ASSESSMENT

The historic groundwater, soil and sediment data collected by WPSC was designed to screen the
media for contamination and later for soil excavation and/or monitoring purposes. This historic
data is being used to evaluate these sites under the Superfund Site Assessment process in this
PA report. Since this data was not collected with this process in mind, background samples
were chosen from the data available. The available data was reviewed with respect to location,
media, comparability, and the ability to differentiate their contribution from the site under
investigation. The selected background was used to make the observed release determination
and attribution of contaminants from the site to the surface water pathway.

3.1 Groundwater

Hvdrogeologic setting

Groundwater at the site varies at depths of 5 to 22 feet due to the sloping nature of the land
toward the Manitowoc River and the varying amounts of fill added to the property. Historically,
3 to10 feet of fill were added north of and under the building. In areas where soil solidification
and stabilization (S/S) was completed, groundwater flow has been altered. In addition, an active
groundwater extraction well has changed the flow patterns since 1997. Prior to the S/S,
groundwater flowed radially from a localized groundwater mound located near the northwestern
corner of North 10th and Chicago to the north, south, and west as indicated in Figure 16.
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After the S/S in 1993-1994 and the startup of the groundwater extraction well (PW-1) in 1997, the
groundwater flow regime changed with flow directed primarily toward the northwest and the
pumping well as indicated in Figure 17.

The local aquifer at the site consists of approximately 10 feet of fine sand with a trace of silt
overlying approximately 20 feet of fine to medium grained sand with a trace of silt. A few
discontinuous thin clay layers are present. Dolomitic bedrock is expected at about 40-50 feet.

During a 1997 site investigation, the average hydraulic conductivity for the coal tar impacted 30
foot sand and gravel aquifer at the site was estimated at 53 feet per day with an estimated flow
velocity at about 0.355 feet/day (130 feet/year) (Reference 25).

The groundwater extraction system has been operating nearly continuously at an overall rate of
10 gallons per minute since November1997. Between startup and August 2005, over 41 million
gallons of groundwater have been extracted, filtered, treated via carbon absorption, and
discharged to the Manitowoc Wastewater Treatment Plant. Between startup and August 2005,
cumulatively 124.3 pounds of BTEX and 117.7 pounds of naphthalene were removed from
groundwater at the site. During the most recent reporting period, between September 2004 and
August 2005, 9.4 pounds of BTEX and 4.5 pounds of naphthalene were removed
(Reference 47).

Targets

Manitowoc Public Utilities supplies drinking water to the residents of the City of Manitowoc and
several annexed areas. The majority of drinking water is obtained from surface water from Lake
Michigan, however two shoreline radial collector wells, located south of the city, supply limited
amounts of water to the microfiltration plant and for emergency uses. The water supplies for the
Cities of Manitowoc and Two Rivers are discussed in more detail in the surface water section
below.

The site is located in the heart of the City of Manitowoc and groundwater within the city is not
used for drinking water purposes. The City of Two Rivers and the City of Manitowoc obtain their
municipal water supplies from Lake Michigan, although Manitowoc does have two shore collector
wells that are located on the shore of Lake Michigan south of the City of Manitowoc. The WPSC
Two Rivers MGP site is located one mile upstream of Lake Michigan on the West Twin River and
approximately seven and twelve miles north of the two City of Manitowoc collector wells in use.

Two of the City of Manitowoc radial collector wells are used to supplement the surface water
microfiltration plant and for emergency use. Collector 'A' has poor water quality and is pumped
to the distribution system only when necessary. Collector 'C' has typically been used to
supplement the microfiltration plant each month. Collector B was taken off line and is no longer
used (Reference 34).

In other areas of the state, away from the lakeshore, most large industrial and municipal wells
draw use groundwater exclusively for drinking water purposes from the deeper Cambrian
Sandstone aquifers. Private drinking water wells tend to draw water from the Silurian dolomite,
however in some areas where sand and gravel Quaternary deposits are thick and abundant;
some residents obtain drinking water from shallow wells. Based on our WDNR data base there
are approximately 1389 private wells located within a 4-mile radius of the site. These wells are
not located in a downgradient location from the site and therefore are not considered to be
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threatened by contaminants leaving the site. Therefore, the groundwater pathway is not a
primary pathway of concern.

Analytical summary

Groundwater at the site is impacted by low levels of VOC, PAH, cyanide, and metals. Table 1
below summarizes the highest concentrations of contaminants measured in monitoring wells at
the site. The highest concentrations were measured in well MW14 that appears to be located in
an area of free product. Since 2002, Well MW 14 is no longer analyzed for specific compounds
but rather only the depth and volume of free product measured or extracted is recorded.
See Table A for summary tables of all groundwater samples collected at the site.

Table 1 Highest concentration of select contaminants measured in
groundwater

Contaminant (Known)
Acenaphthylene

Anthracene

Naphthalene

Benzo(a) Pyrene

Fluoranthene

Fluorene

Total PAHs

Benzene

Benzene

Total BTEX

Total Cyanide
WAD Cyanide

(weak acid dissociable)

Concentration in ug/L, monitoring well location

45,000 @ MW14**

13,000@MW14

540,000 @ MW14

8,600 @MW14

28,000 @ MW14

18,000@MW14

896,300 @MW14

4,600 @ES2 '

2,600 @MW1 3

13,500@MW13

2.100@ES2

0.026 @ MW21T

*SampIe location ES-2 became location of permanent well MW-14
*• measured in March 2001. well is no longer sampled due to presence of free product

Potential groundwater impacts from any upgradient contamination sites were reviewed. The
WDNR Bureau of Remediation and Redevelopment RR Sites Map on Figure 20 shows one site
potentially upgradient (southeast) of the WPSC Manitowoc GP site. A review of the file indicated
this was a low priority underground storage tank site with minimal soil contamination. WFL had
installed and sampled several monitoring wells that could be considered upgradient wells
including MW1(east), MW5 (east) and MW8 (north). However, all these wells did show some
level of MGP type contamination as seen in other areas of the site. It should be noted that the
initial intent of the monitoring well installation at the site was not to establish background
concentration but to determine extent of contamination on and near the property.
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3.2 Surface Water

Hydrologic Setting

The WPSC Manitowoc MGP site lies directly on the Manitowoc River approximately 1 mile
upstream of the Lake Michigan Shoreline. Free phase coal tar was found in sediments along the
WPSC property, 100 feet out into the river and 350 feet downstream. The river immediately at
the site is used as a turning basin for barge traffic on the river and varies in depth from about 12
feet at the retaining at the site to 20 feet in the middle of the dredged channel.

The river bottom near the site generally consists of organic material interspersed with sandy silt.
Sediments in close proximity to the site are comprised of sandy silt, organic material, and gravel.
Coal fragments have been found as far out as 75 feet from shore. Accumulations of zebra
mussel shells are found on the retaining wall (Reference 39).

The Manitowoc River is considered an Area of Special Natural Resources Interest (ASNRI). See
http://www.pro-studios.com/dnr/waters.php?action=data&id=3506 for more specific details.
However, the Manitowoc River and this portion of Lake Michigan are not considered part of the
Critical areas identified under the Clean Lakes Program (Section 314 of the Clean Water Act) nor
is it an area identified under the Coastal Zone Management Act.

The Manitowoc River watershed is one of the largest watersheds along the Lake Michigan shore
of Northeast Wisconsin, The Manitowoc River Watershed covers approximately 542 square
miles draining parts of four counties See Figure 1 for an overview of the regional setting of the
Manitowoc River.

The watershed can be divided into four main sub-watersheds, Lower Manitowoc River, North
Branch of the Manitowoc River, South Branch of the Manitowoc River and the Branch River
Bedrock in the basin is generally dolomite limestone that varies in depth from exposed to greater
than 300 feet. Areas in the Branch River sub-watershed also may have karst features that
include sinkholes and fracture zones. Within 2 miles of the Manitowoc City Limits, the river flows
on bedrock. Near the WPSC Manitowoc site, Bedrock is anticipated to be located about 20-30
below the depth of the river.

Agriculture is the predominant land use within the entire Manitowoc River watershed,. The
majority of soils are reddish brown clays in the north and east, loams in the south-east and
mineral (sandy) soils in the central part of the basin. Of the 346,472 acres in the basin, 215,917
acres (62.3%) are classified as agricultural, with woodlands the next most common land use at
15.8%. The percent land use that is in agriculture ranges from 56% in the Lower Manitowoc
River sub-watershed to a high of 70% in the Branch River sub-watershed (Reference 49).

Targets

The population currently consuming surface water (municipal water) within 15 miles of the site is
approximately 48,000. Both the City of Two Rivers and the City of Manitowoc surface water
intakes lie within 15 miles of the WPSC Two Rivers MGP site. In addition, the City of Manitowoc
will begin supplying several towns and villages surrounding the City of Green Bay in Brown
County with drinking water via a 35-mile pipeline. The target population will then increase by
approximately 50,000.
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City of Two Rivers

The surface water intake for the City of Two Rivers (2004 pop. 12,599) is located several
thousand feet offshore in Lake Michigan approximately 6 1/z miles northeast of the WPSC
Manitowoc MGP site.

The average water demand for the City of Two Rivers is approximately 1.5 million gallons per
day (mgd) and the water treatment facility has a capacity of 4 mgd. The maximum demand of 2.5
mgd occurs during the summer and the minimum demand of 1.1 mgd occurs during the winter.
Chlorination is applied at the intake to control zebra mussels. Alum is mixed into the raw water at
the plant to aid in removing larger particles through flocculation and sedimentation. After settling
out the larger contaminants, the water is filtered through dual media filter beds to remove smaller
contaminants. The water is chlorinated prior to distribution (reference 55).

C/fyofMan/towoc

The surface water intake for the City of Manitowoc (2004 pop. 34,612) is located several
thousand feet offshore in Lake Michigan and approximately 2 miles southeast of the WPSC
Manitowoc MGP site. The average water demand for the City of Manitowoc is approximately 9
million gallons per day (mgd) and the waterworks facility has a capacity of 18 mgd (Reference
35). Within the next year, the City of Manitowoc will begin supplying and selling drinking water to
several suburban communities in Brown County, the next county to the northwest. A 35 mile
pipeline from the city of Manitowoc to Brown County is currently under construction. This will
increased the target population by approximately 50,000.

The City of Manitowoc water supply system is operated by the Manitowoc Public Utilities (MPU).
The water supply system is composed of 1 raw water intake, a shore well, 3 low lift pumps
delivering raw water to the microfiltration plant, 2 clearwells, 3 highlift pumps delivering water to
the distribution system, 2 radial collectors, 2 booster stations, about 170 miles of water main, 2
elevated storage tanks, one ground storage reservoir, and 3 pressure zones.

One main intake supplies water from Lake Michigan to the shore well. This intake was installed
in 1970. It is 48 inches in diameter, approximately 9250 feet long, located in 35 feet of water.
There are also 2 additional intakes supplying water to the power plant that can be utilized if
needed. The shore well and pumping station is located on the shore of Lake Michigan directly
east of the microfiltration plant and MPU.

The water supply system has 2 radial collector wells used to supplement the microfiltration plant
and for emergency use. Collector 'A1 has poor water quality and is pumped to the distribution
system only when necessary. Collector 'C' has typically been used to supplement the
microfiltration plant each month. Collector B was taken off line and is no longer used (Reference
34).

After the water enters the treatment facility it undergoes treatment prior to distribution. Treatment
included passage through a 500-micron screen to remove larger particles and contaminants.
Following initial filtration, the water is passed through a 0.2 micron filter to remove remaining
contaminants. Lastly, the twice filtered water is chlorinated to destroy microbial contaminants
(Reference 35).

Fisheries
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Fyke net surveys conducted in the early 1980's by WDNR Fisheries Biologists reported a diverse
community of fish captured in the lower Manitowoc River. The captured species were a mix of
Lake Michigan and riverine species dominated by bullhead, rainbow trout, white sucker, trout-
perch and carp.

A survey conducted in 2005-2006 by WDNR Fisheries Biologist Steve Hogler, netted the
following species in the Lower Manitowoc River Sub watershed:

American brook lamprey, Central mudminnow, Northern pike, Largescale stoneroller,
Common carp, Hornyhead chub, Golden shiner, Common shiner, Rosyface shiner, Sand
shiner, Northern redbelly dace, Southern redbelly dace, Bluntnose minnow, Fathead-
minnow, Blacknose dace, Longnose dace, Creek chub, White sucker, Black bullhead,
Yellow bullhead, Brown Bullhead, Channel catfish, Stonecat, Brook stickleback, Rock
bass, Green sunfish, Pumpkinseed, Bluegill, Smallmouth bass, Largemouth bass, Johnny
darter, Blackside darter, Mottled sculpin.

There is limited fishing conducted in the immediate vicinity of the WPSC Manitowoc MGP site.
Under advisement of WDNR and the Wisconsin Department of Health and Family Services,, ,
WPSC has posted signs warning anglers of the presence of contamination in sediments near the
site (see photographs at the end of this report.)

There are no commercial fishers that use the Manitowoc River for fishing, but some do set trap
nets for whitefish fairly close to the harbors in Lake Michigan. Anglers mostly catch and keep
their fish. Anglers fish in the river, harbors or just off shore for a variety of species of fish
including trout, salmon, smallmouth bass, northern pike, yellow perch, bullhead, carp, catfish,
panfish, etc. (reference 52).

The important salmon and trout fisheries in Lake Michigan include Chinook salmon, coho
salmon, steelhead, lake trout, brown trout and brook trout. The important nearshore
fisheries include bullheads, largemouth bass, northern pike, lake sturgeon and yellow
perch.

There are fish consumption advisories for polychlorinated biphenyls (PCB) and mercury for Lake
Michigan and it's tributaries for coho salmon, Chinook salmon, chubs, brown trout, lake trout,
rainbow trout, smelt, yellow perch, and Whitefish. These advisories vary by size and quantity
consumed but generally the recommendation is to limit eating no more than 1 meal per month of
the smaller fish or 1 meal per 2 months of the larger fish (reference 54).

Wetlands

There are no wetlands on or adjacent to the WPSC Manitowoc MGP property; however
there are a few significant wetlands within several miles of the site described below.
These wetlands near the Lake Michigan coast provide rich habitat for plants and animals
and greatly influence the larger ecosystem processes of the Great Lakes Ecosystem. As
transition zones between land and water, coastal wetlands are often rich in species
diversity and provide critical habitat for migratory and nesting birds, spawning fish, and
rare plants. However, various types of development and recreation continue to impact
coastal wetlands and limit their capacities to perform important ecosystem functions
(reference 53).
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A data compilation and assessment of Lake Michigan coastal wetland was initiated by the
WDNR Bureau of Endangered Resources between 1999 and 2001 and continues today.
It identified 5 major wetlands within 15 miles of the WPSC Manitowoc MGP site. They are
described in the paragraphs below.

Little Manitowoc River

The closest wetland to the WPSC Manitowoc MGP site is the Little Manitowoc River wetlands
located just north of the City of Manitowoc stretching from the river mouth upstream to County
Highway Q. It is located approximately 2 1/2 miles north of the WPSC Manitowoc MGP site (see
Figure 19a). Similar to other coastal wetlands in the area, the site lies upon a clayey till plain.
Wetland plant communities bordering the river include a small sedge meadow and a disturbed,
open emergent marsh. Due to its proximity to Manitowoc, this site has suffered direct and
secondary impacts of neighboring development and land-uses.

The estuarine sedge meadow's size and composition fluctuates depending upon both river flow
and Lake Michigan water levels. It is still dominated by native sedges and grasses but remains
vulnerable to infestation by reed canary grass and other invasive species. The disturbed
emergent marsh is dominated by the invasive reed canary grass and cattails with other weedy
species including nettles and burdock. A sizable block (approximately 80 acres) of hardwood
forest is present in the northernmost portion of the site.

The Little Manitowoc River is a small tributary of Lake Michigan with a bottom of gravel
and rubble. Smelt and suckers spawn here. Rainbow trout may spawn here if sufficient
flow is present and appropriate habitat has not been degraded by siltation.

Woodland Dunes

Woodland Dunes is located just northeast of the City of Manitowoc and 5 miles north of
the WPSC Manitowoc MGP site (see Figure 19b). It is a privately owned nature preserve
and comprises a 1200 acre forested tract containing parallel sandy ridges representing
former glacial lakes levels that lie 10-20 feet above Lake Michigan's present surface. The
forested ridges support hardwoods, scattered hemlock, pine and aspen. Small elm,
cedar, and lowland brush are present in the swales. This is an important stopping place
for many migratory birds, and the site supports several rare plants and animals.
Maintained trails and boardwalks provide access to a variety of habitats and facilitate
local educational use and nature interpretation. Woodland Dunes was recently
designated an Important Bird Area (IBA) by the Wisconsin Bird Conservation Initiative.
This designation recognizes places that are important to the continued survival of bird
species, either migrant or resident.
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West Twin River Marsh

The West Twin River Marsh is privately owned and one of the larger river marshes (roughly 80
acres) along Lake Michigan. The wetland borders the West Twin River west of the City of Two
Rivers and is located 8 miles northeast of the WPSC Manitowoc MGP site (see Figure 19b).
Dominant plants are sedges and cattails with patches of willow and dogwood. Some
infringements by the city and local farmers are taking place including dumping, filling, and
draining of the river wetlands. This marsh is an excellent stopover for many species of birds.
Timber on the north edge has been completely cut, and grazing continues to be a significant land
use.

Point Beach State Forest

This is a 1,800 acre area owned by the state and located just north of the City of Two Rivers and
9 miles northeast of the WPSC Manitowoc MGP site (see Figure 19c). It includes two State
Natural Areas, Point Beach Ridges and Wilderness Ridges. The state forest borders the Lake
Michigan shore for six miles and is between 1/2 and 1 3/4 miles wide. It features many examples
of Great Lakes coastal communities including some that are extensive and of high quality. These
communities include Great Lakes beach and dune, interdunal wetland, forested ridge and swale,
northern and southern sedge meadows, white cedar swamp and hardwood swamp.

The two most important community groups are the forested ridge and swale complex and the
Great Lakes beach and dune. The ridges support several upland forest communities, with drier
pine-oak-birch types near Lake Michigan, and mesic hemlock-hardwood forests farther inland.
The swales vary from being forested with white cedar and tamarack to shrubby with alder
dominant, to emergent marsh or northern sedge meadow communities. A large, mostly forested
wetland lies west of the ridge and swale area and is drained by Molash Creek, a slow, hard,
warm water stream. Quality and composition of the wetland is variable with areas of second
growth black ash, green ash, trembling aspen, and white cedar; and black ash, tamarack, and
white cedar swamp with alder, dogwood, cattail, and reed canary grass. There is also an area of
higher quality white cedar-dominated swamp on the east side of the wetland. The lower section
of Molash Creek flows southward out of the swamp, through a disturbed, open, green ash, alder,
and reed canary grass wetland, and then eastward to the lake through high quality alder thicket
and southern sedge meadow.

Rahr Memorial School Forest

The interior portion of this school forest is located just north of Point Beach State Forest, along
the Lake Michigan shoreline (see Figure 19d). Privately owned cottages separate the state park
from this property. This forest preserves a small portion of the same coastal wetland landscape
as the park and includes hardwood swamp, shrub carr, and a 1/4-mile stretch of undeveloped
Great Lakes beach. The upland vegetation includes northern dry mesic forest, as well as sandy
old fields. The Great Lakes endemic beach plant, seaside spurge, has been seen here as
recently as the mid 1990's.
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Point Creek

This wetland is located approximately 10 1/2 miles south of the WPSC Manitowoc MGP site and
is a combination of private lands and a sizable parcel known as "Kingfisher Farms," owned by
the UW-Green Bay. It includes several small patches of "coastal canyon" wetlands (see Figure
18c). These coastal canyons feature bluff face seeps and gullies that were formed by the down
cutting of their clay soils as Point Creek drained to Lake Michigan after the lake levels of Glacial
Lake Nipissing dropped over 60 feet. The creek is clear, shallow, low gradient, and firm bottomed
(gravel and sand). The stream has been used by rainbow trout and smelt as a spawning site.

The remaining vegetation on this site includes white cedar swamp, rich maple-basswood forest
with a diverse groundlayer, and conifer-dominated forests that line most of the steep, narrow
stream corridor. A narrow sand beach is present along the shoreline with localized development
of dune and beach vegetation in low water years. Several rare plants and animals are known
from this site. This block of forest is within a landscape that has been almost entirely converted
to agricultural and residential uses. It provides important habitat for both migratory and resident
species of animals and a number of plants that require specialized habitats (reference 53).

Endangered Resources Survey

As part of the preparation of a preliminary assessment report for the Manitowoc WSPC
Manufactured Gas Site, a search for endangered resources was performed with the WDNR's
National Heritage Inventory (NHI) Portal. The search covered a 2- mile distance from the site as
well as 15 miles downstream.

The search indicated, there are three state threatened species, greater redhorse, seaside
crowfoot, and sticky false-asphodel that may potentially be affected by activities associated with
remediation of sediments on the Manitowoc River and associated uplands.

Species of special concern to the State include: dragon wormwood, Indian cucumber root,
Northern yellow lady's slipper, and slender bog arrowgrass. In addition, there is one federally
threatened species, the bald eagle, and three state threatened species, red-shoulder hawk,
greater redhorse and Ellipse mussel associated with the Manitowoc River. There are two state
natural areas within the 15-mile distance of the site, housing 7 rare plant communities, 15 rare
plant species and 9 rare animals. See Figures 18a-d and 19a-e for topographic maps of the
southern and northern 15-mile segments of Lake Michigan Shoreline. Locational information
regarding these species is confidential to protect the species from disturbance or collection
(Reference 50).

The remediation project area will need on-site verification to confirm the presence or absence of
species habitat or individual species listed above, prior to any remedial activities to prevent or
minimize habitat disturbance or species "takings".

The surface water pathway is considered the primary pathway of concern at the site. The
hydraulic connection between surface water and the groundwater contamination at the site has
been disrupted to some degree due the influence of the pumping well and the retaining wall
along the river. A portion of the contaminated groundwater that could be discharging to the
Manitowoc River is being extracted and treated as described on Page 12.

Analytical summary
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Sediments at the site are impacted by high levels of VOC, PAH, cyanide, and metals. Table 2
below summarizes the highest concentrations of contaminants measured in sediments at the
site. See Table B for summary tables of all sediment samples collected at the site.

Table 2 Highest concentration of select contaminants measured in
sediments

Contaminant (Known)

Acenaphthylene

Anthracene

Naphthalene

Benzo(a) Pyrene

Fluoranthene

Fluorene

Total PAHs

Benzene

Total BTEX

Total Cyanide

Lead

Concentration in ug/kg, boring location, depth in feet
690,000 @ SB22 0-2'

500,000 @ SB22 0-2'

2,700,000 @SD-3 0-1. 2'

330,000 @ SB22 0-2'

33,000 @ MW-03C 1 .5-3.5'

16,000 @ MW-03C 1.5-3.5'

1 0,890,000 @SB28 0-2'

32,000,000 @SB22 0-2'

11 2,000,000 ©SB220-21

23 @ SB22 0-2'

516@SB264-6'

3.3 Soil Exposure and Air
Stratigraphic setting

Soils on the WPSC Manitowoc MGP site are glacial in origin and consist predominantly of
sand with gravel and some silt and clay. Soils on the east side of the property consist
primarily of sand and gravel and soils on the west side consist of sand and silt. There is
approximately 3-10 feet of fill material at the site.

Targets

There were no coal tar impacted soils within 2 feet of the ground surface and the majority
of the site is paved therefore direct contact concerns with respect to soil or air exposures
are not being evaluated for this preliminary assessment.

Analytical summary

Soils at the site are impacted by high levels of VOC, PAH, cyanide, and metals. Table 3 below
summarizes the highest concentrations of contaminants measured in soils at the site. In 1993
and 1994 an extensive remediation effort was conducted at the site and a majority of the coal tar
impacted soil at the site was solidified and stabilized. Through the use of MecTool™ technology,
6,913 cubic yards of subsurface soils were treated between July and November of 1993 and
6,859 cubic yards of soil were treated between April and July of 1994. The MecTool™ system
involves using augers to drill deep, overlapping cylindrical treatment columns while injecting
grout to mix (solidify and stabilize) the impacted soil. A few areas of contaminated soil remain
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and they are described in Table 4 of Section 4.0. See Table C in the back of this report for
summary tables of all soil samples collected at the site.

Table 3 Highest concentration of select contaminants measured in soil

Contaminant (Known)

Acenaphthylene

Anthracene

Naphthalene

Benzo(a) Pyrene

Fluoranthene

Fluorene

Total PAHs

Benzene

Total BTEX

Total Cyanide

Lead

Grease & Oil

Concentration in ug/kg, Sample location, depth in feet

280,000 @SB31 6-1 7'(a)

220,000 @SB3 16-1 7'

1 ,700,000 @SB-1 4-6' m

3,200,000 @SB58 13-1 4' c

1,300,000 @SB96-6 33-335' (d)

1 1 0,000 @SB-3 16-1 7'

3,700.000 @SB-3 16-1 T

250,000 @SB-3 16-1 T

1 74,000 @SB8 4-6'

1 0,000 @SB96-6 33-35' (d)

238,000 @ SB8 4-6'
1 67,000 @SB1 9 5.5-7.5' (f)

1,600@SB146-8'

110mg/kg@SB1 7-7.5'
175mg/kg@TB1 13-15"
5,340 mg/kg @ SB8 4-6'

(a) Sample location SB3 was near the 100 MCFgas holder (on-site but outside ofin-situ treatment area)
(b) Sample location SB I was at the Winter building (offsite, outside ofin-situ remedy area)
(C) Soil was solidified near SB58 to 40ft depth
(d) Sample SB96-6 collected in Chicago St below water table, soil was not excavated from within the roadway
(e) Sample location ES-2 became location of permanent well MW-14
(f) Sample location SB 19 was located in Chicago Street, outside of excavated area

4.0 SUMMARY AND CONCLUSION

The WPSC Manitowoc MGP site was purchased by Wisconsin Public Service Corporation
(WPSC) in 2000. Annual monitoring of site wells, and continued operation/maintenance of the
pump and treat system has continued since WPSC purchased the property.

It was originally known as the Manitowoc Gas Company, however, in the late 1920's the name of
the company was changed to Wisconsin Fuel and Light The main MGP at 402 N. 10th Street
housed the former retorts, condenser, purifiers, water gas plant and gas holders. Another MGP
facility, located at 820 S. 21st Street, was called the Peak Shaving Plant and housed the former
relief holder. The Peak Shaving Plant is not being evaluated in this Preliminary Assessment.

Site investigations in 1988 and 1992 revealed substantial soil and sediment contamination at the
site. In 1993 and 1994, an interim remedy was implemented by the Wisconsin Fuel and Light
Company that solidified and stabilized (SIS) over 13,000 cubic yards of soil. An initial pilot study
to evaluate the use of S/S for sediment cleanup failed and thus contaminated sediments remain
exposed in the Manitowoc River. These contaminated sediments appear to be the source of
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ongoing releases of coal tar contamination as evidenced by the appearance of multi-colored
sheens on the water surface near the site. The footprints of the two former gas holders on and
off the site likely contain a substantial quantity of coal tar contaminated soil that has not been
remediated to date.

Groundwater movement is mostly being controlled by a single pumping well at the west side of
the property. It was installed to prevent contaminated groundwater from moving off-site. Since
1997, several hundred pounds of BTEX and naphthalene contaminated groundwater in the
shallow aquifer at the site has been extracted and treated. An area of free product contamination
remains near the southwest corner of the building. Product is routinely pumped from monitoring
well MW14 located in this vicinity. Coal tar contamination was observed to extend beneath the
building in this area and was not exposed to the S/S remedy.

Pathways and Targets

The surface water pathway is considered the primary pathway of concern at the site. As
indicated above, there are contaminated sediments in the Manitowoc River that continues to
discharge to surface as observed by ongoing oil sheens on the water surface near the site.

Potential surface water targets include 48,000 residents and soon an additional 50,000 residents
that consume surface water withdrawn from intakes in Lake Michigan that are within 7 miles of
the site. Additional potential surface water targets include sensitive environments such as
wetlands, fisheries, and natural areas, several of which of within 15 miles of the site.
Furthermore, there are numerous sensitive species, federally endangered or threatened species,
and eight state endangered or threatened species within 15 miles of the site.

The groundwater pathway is a secondary pathway due to the presence of free product and an
estimated groundwater plume of 25x45 feet at monitoring well MW14. However, the impact to
any drinking water supplies is likely minimal to nonexistent as contaminated water at the site is
being extracted and treated at the Manitowoc Wastewater Treatment plant, the MGP
contaminants are not very mobile and the City of Manitowoc collector wells are at a long distance
from the source area.

Soil and air pathways are considered minimal to nonexistent. There is minimal direct exposure to
contaminants in the upper two feet of soil. The site is mostly paved and the majority of the
contaminants are not very volatile.

Table 4 below provides an overview of areas at the site that, according to the WDNR, need
further attention during the upcoming Remedial Investigation/Feasibility Study.

Table 4

Areas needing further attention
Location/depth

Peak Shaving Plant

Comment

May need to open a new
Wisconsin Environmental
Repair Case (ERP) to

Contaminant Concentration
ug/kg (unless
otherwise
noted)
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Sample location SB1
Winter Building
200 MCF Gas Holder
SB1 7 to 7.5 feet

Sample location SB3
Underneath the WFL
building
100 MCF Gas holder
16-17.5 ft

MW 14 area

Well 17T, 1ST

Full VOC analysis in
May 2005. TCE
measured in monitoring
wells and influent

MW-6 Winter building
See June 1997 report)

Sample location SB-95-
3 (depth 3-5 ft)
On Wisconsin Central
Railroad property.

ascertain that no additional
coal tar contamination
remains at this auxiliary MGP
location. Currently this plant
is not included in this SAS
Coal tar contaminated layer
within gas holder foundation
has not been fully
investigated or remediated

Coal tar contaminated layer
within gas holder foundation
has not been fully
investigated or remediated (
sample collected below water
table)
Although soils along the
south side of building were
solidified, untreated free
phase coal tar was observed
to extend beneath building,
degree and extent of
contamination not fully
defined
Discrepancy between
narrative, boring log and well
construction documentation
Likely not related to
manufactured coal gas plant;
may be an ubiquitous
groundwater phenomenon in
the City of Manitowoc.
Several other nearby ERP
cases have unexplained
(phantom) TCE
contamination
Downgradient(?) of 200 MCF,
gas holder, cyanide ES in
1997
Nearby boring (SB20) on
WPSC property at 22-25 ft
visually observed impacted
soil. No samples collected at
SB-95-3 at depth.
Should confirm if impacts at
3-5 ft are related to railroad or
MGP activities (given that

Total BTEX
Naphthalene
Fluoranthene
Phenanthrene
Pyrene
Lead
Zinc
Cyanide
Naphthalene
Acenaphthylene
Anthracene
Benzo(a)pyrene
Benzo(k)fluoranthe
ne
Free product'

TCE (ug/L)

Cyanide

Benzo(a) pyrene
Dibenzofuran?

25.4 mg/kg
1,700,000
11,000
12,000
9,400
490 mg/kg
110 mg/kg
40 mg/kg ?
730,000
280,000
220,000
110,000
150,000

No analytical
samples
collected since
2000

Influent 54,
MW1 11.MW2
50, MW8 2.5,
MW17T89,
MW18T56,
MW19T85,
MW20T 90,
MW21T 54
QC-2 47?

48,000
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other samples on WCL
property did not show this
kind of contamination
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ATTACHMENTS

Attachment 1 WPSC, Schrock, 2005 - letter to Bill Smith, WDNR,
to request lead transfer from WDNR to EPA.

Attachment 2 WDNR, Smith, 2005 - letter to Charles Schrock, WPSC,
agreeing to lead transfer from WDNR to EPA.



Attachment 1

Wisconsin Public Service Corporation

la subsidiary of WPS Resources Corporation)

600 North Adams Street

P.O. Box 19002

Green Bay. Wl 54307-9002

March 14, 2005

Mr. William Smith
Deputy Secretary
"Wisconsin Department of Natural Resources
101 South Webster Street
Post Office Box 7921
Madison, WI 53707-7921

Re: Superfund Alternatives

Dear Bill:

Thank you for taking the time to meet with us to discuss our decision to have the
United States Environmental Protection Agency ("U.S. EPA") take the lead overseeing our
remediation of sediment contamination related to our former manufactured gas plant operations.
As I mentioned at the beginning of the meeting, our goal is to move forward with the
investigation and remediation of these sites in an expeditious and cost effective manner. We
believe this goal can best be accomplished by transferring the "lead" 'from the Department to
U.S. EPA. As such, we very much appreciate your willingness to work with us to smoothly
transfer the sites to U.S. EPA.

As we noted in the meeting, the recent decision of the United States Supreme
Court in Cooper Industries v. Aviall, caused us to re-evaluate our options. This evaluation led us
to the conclusion that transferring the sediment portion of the sites to U.S. EPA's Superfund
Alternatives Program is the preferred course of action. As the costs of addressing these sites are
borne by our ratepayers, we have-an obligation to make sure that others who are legally required
to pay for the remediation do so. The federal Superfund Alternatives Program allows us to
pursue such other parties and, if appropriate, obtain funds from them to offset the costs we incur.

e- .

During the meeting, we also discussed our shared goal that the Marinette site
move forward quickly. We will work with all interested parties during the next several months
so that work can commence this fall. To that end, our environmental team is compiling the
necessary information and will work closely with U.S. EPA and the Department in order to meet
this goal. Also, with respect fcTMarinette* we assume, given the mutual agreement to transfer the
sites to U.S. EPA, it will not be necessary to address the Department's proposed agreement for
mat site. If that understanding is mistaken, please let me know.

We further appreciate the Department's willingness to terminate the 1991
Sheboygan contract with us and the City of Sheboygan. Since our meeting, we contacted the
Sheboygan City Attorney, Steve McLean, who is the City's contact person under the agreement.
We understand from Mr. McLean that the City is very willing to cooperate in terminating the
contract.



Mr. William Smith
March 14, 2005
Page 2

Finally, at the meeting the Department expressed an interest in reviewing in more
detail the factors that led to our decision in order to assist in improving the Department's
sediment program. We are certainly willing to participate in such a meeting.

Thank you again for meeting with us. We look forward to a smooth transition and
to the Department's continuing participation in the Superfund Alternatives Program.

Very truly yours,

President & COO - Generation

cc: Connie Lawniczak - WPSC G6
Ed Newman-WPSC D2
Mark Thimke - Foley & Lardner LLP
Larry Weyers - WPSC G6
Barbara Nick-WPSC D2
Tom Meinz-WPSC A2

001.1789057.1



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES
101 S.Webster St.

Jim Doyle, Governor Box 7921

Scott Hassett, Secretary Madison. Wisconsin 53707-7921

WISCONSIN ^~~~-—• 1 Telephone 608-266-2621
DEPT. OF NATURAL RESOURCES J FAX 608-267-3579

TTY Access via relay - 711

June 24 2005 Attachment^
Mr. Charles A. Schrock
President and COO - Generation
Wisconsin Public Service Corporation
600 North Adams Street
Green Bay, WI 54307-9002

SubjeofT Superfund Alternatives Program

,
'chrock:

This is in response to your letter of April 1 1 , 2005 and provides the Department's position on transfer of
sites from DNR oversight to EPA oversight. I apologize for the amount of time we have taken but there
were several issues regarding the St. Point site that needed to be resolved before a complete response
could be given.

First, I would like to reiterate that the Department is supportive in having the Sheboygan - CampManna,
Two Rivers, Marinette, Oshkosh, Manitowoc and Green Bay sites transferred to EPA under the
Superfund Alternatives Process. DNR staff met with EPA in April and has had several subsequent
conversations to achieve an orderly transition of these projects.

We also agree with your analysis that the Sheboygan - Wildwood and Wausau sites are not appropriate
for transfer. However, you indicated that the St. Point site should not be transferred, in part because it did
not meet the scoring threshold. We have done a re-evaluation of the NPL scoring process and this
analysis indicated the score for the St. Point site exceeds the 28.5 level. We requested that EPA review
our assumptions and they concur with the revised score. Therefore, based on our agreement with EPA
that sites scoring over 28.5 would. become a Federal lead, WDNR is also transferring the St. Point site to
EPA for oversight under the Superfund Alternatives Process.

We wish you success in moving forward with the cleanup of these sites. If you have any questions
regarding this letter or anything else related to these projects, please do not hesitate to contact Mark
Giesfeldt, Director of the Remediation and Redevelopment Program, at 608-267-7562.

Si:

Wp&n Smith
Deputy Secretary

c: Mark Thirnke - Foley and Lardner
Bruce Urben - NER
Jim Schmidt - SER
Bill Evans - WCR

dnr.wi.gov Quality Natural Resources Management
wisconsin.gov Through Excellent Customer Service
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SOIL SURVEY

grown lor processing. Except for field corn, most of the
crops grown are cool-weather crops.

The climate of Calumet and Manitowoc Counties is
continental, characterized by marked changes in weather
common to the latitude and the interiors of large land
areas. A small, narrow belt adjacent to Lake Michigan
has a modified continental climate. Lake Michigan's influ-
ence is strongest in spring, summer, and fall.

There is a tendency for extremes in the climate. Spring
is often slow in arriving and is a mixture of warm and
cold periods. As summer approaches, precipitation is
less frequent but increases in intensity. Several hot and
humid periods in summer last only a few days. Cool
periods can occur in any month in summer. Dew, which
is often heavy, forms in most mornings. Fall arrives sud-
denly early in October and often lingers into November.
In nearly every year, after the first killing freeze, there
are periods of days that are abnormally warm and that
have generally clear and sunny skies and cool nights.
The change from fall to winter is often abrupt.

The average date of the last 32 degree freeze in
spring is May 17, and the first freeze in fall is October 2.
The growing season, which is the number of days be-
tween the last 32 degree freeze in spring and the first in
fall, averages 138 days. It varies slightly within the
county, depending on nearness to water and location,
that is, in a valley or on a hilltop or slope.

Precipitation generally is adequate for agricultural pur-
poses, although in July and August there is some defi-
ciency in soil moisture. Severe drought affecting crops is
rare. Most of the precipitation in summer falls in the form
of showers that tend to vary greatly in intensity.

Dry days are important in curing hay in the field; a dry
day is one in which less than 0.1 inch of rain falls. The
number of dry days averages 22 in June and 25 each in
July and August.

Hail falls on about 2 days a year, but in extreme years
it falls on about 5 to 10 days.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Chilton for the period
1930 to 1959. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring.

In winter the average temperature is 20 degrees F,
and the average daily minimum temperature is 11.8 de-
grees. The lowest temperature on record, which oc-
curred at Chilton in January 1951, is -33 degrees. In
summer the average temperature is 68.8 degrees, and
the average daily maximum temperature is 80.9 degrees.

Of the total annual precipitation, 19.12 inches, or 65.4
percent, usually falls in April through September, which
includes the growing season for most crops. In 2 years
out of 10, the rainfall in April through September is less
than 9 inches. The heaviest 1-day rainfall during the
period of record was 6.39 inches at Manitowoc on July
23, 1920. There are thunderstorms each year, and most
occur in June and July.

Average seasonal snowfall is 43.8 inches. The maxi-
mum monthly snowfall during the period of record was
29.5 inches. The average date when there is 1 inch or
more of snowfall in 1 day is November 21. The chance
of this amount of snowfall by October 21 is 1 in 10 years
and by December 22, 9 in 10 years.

The percentage of possible sunshine is 60 in summer
and 40 in winter. The prevailing wind is from the west,
northwest, and southwest. Average windspeed is high-
est, 13 miles per hour, in April and November.

Settlement and development

The land now included in Calumet County was prob-
ably first visited in 1634 by Jean Nicolet, a French ex-
plorer (4). The county was formed from a part of Brown
County in 1836 and named after an Indian village on the
shore of Lake Winnebago. The county was organized in
1843, and its present boundaries were established in
1848.

Father Marquette and Louis Joliet first skirted Man-
itowoc County along the shore of Lake Michigan in 1673.
It was established as a county in 1836, and its present
boundaries were established in 1850.

The first settlement in the survey area was concerned
with harvesting timber, which was abundant. Water
power was developed to saw the logs. Logs were
shaped into boards and shingles and transported by
water to Milwaukee, Chicago, and more distant markets.
Fishing enterprises were established around Lake Michi-
gan to take advantage of the abundance of whitefish in
the lake. During this period, the city of Manitowoc grew
as an important lake port.

As the timber was removed, wheat farming became
the main enterprise. About 1870, wheat farming gave
way to diversified farming. Eventually dairy farming
became the main farming enterprise.

Both counties were at one time inhabited by Indians.
In the early years, immigration into the counties was
light. In the first census, taken in 1850, a total of 1,743
people lived in Calumet County and 3,702 in Manitowoc
County. The population of the survey area increased
rapidly between 1850 and 1860. It continued to increase
but at a slower rate until about 1950. The census of
1970 showed that both counties were decreasing in pop-
ulation.

Transportation and industry

The first means of transportation was by boat because
of the many watercourses throughout the survey area. In
about 1840 the first county road was surveyed, and in
1872 the first railroad was established. Since this time
many miles of roads have been built, and only a few
places are more than one-half mile from the nearest
road.
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EXECUTIVE SUMMARY

An initial investigation of the Wisconsin Fuel and Light Company former coal gas

facilities at the 10th Street facility and Peak Shaving Plant in Manitowoc, Wisconsin was

conducted between August 22 and 26, 1988.

At the 10th Street site, 5 soil borings and 5 monitoring wells were constructed using

hollow stem augers and split spoon sampling equipment. The soil borings were drilled

either within or near former gas holders and purifying boxes. The monitoring wells were

constructed at selected areas on the property to perform a hydrogeological evaluation of

the site including (1) determination of the direction of ground water flow, and (2)

evaluation of impacts to the shallow water table aquifer.

One soil boring was drilled at the Peak Shaving Plant within the former relief holder, and

two surface soil samples were collected to check for possible contaminants in the

exposed surface soils.

Based upon a review of the analytical and hydrogeological data from this investigation,

the following conclusions can be drawn.

• No immediate hazards to human health or the environment exist at either

the 10th Street facility or the Peak Shaving Plant site in its present

condition.

• The surface soil samples collected at the Peak Shaving Plant indicate that

the surface soils are not impacted by coal gasification operations.

However, the subsurface soils found in the Peak Shaving Plant relief

holder foundation are impacted by what appears to be coal gasification

process related cyanide. These soils do not appear to be contained nor are

they capped.

The subsurface soils investigated at the 10th Street facility suggest that the

soils are diffusely impacted by low levels of coal gasification process

related contaminants such as volatile organics, base neutral organics and

inorganics (i.e. metals and cyanide). In addition, coal tar impacted
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subsurface soils are found in the bottoms of each of the site's gas holders
(plant site proper and Winter Building location).

All impacted soils are isolated from human contact because they are

buried, and for the most part, each of the holders is covered by either

paved parking lots or buildings. There are no immediate human health

exposure concerns from surface or subsurface soils found at either the

Peak Shaving Plant and the 10th Street facility (including the Winter

property). However, ground water could be affected if these impacted

soils come into contact with ground water or they have surface water

percolating down through them.

The direction of ground water flow at the 10th Street facility is to the

southwest, west, and northwest (toward the Manitowoc River). No ground

water quality or flow data were gathered at the Peak Shaving Plant.

The ground water in the drift aquifer under the 10th Street facility contains

many organic and inorganic compounds which are characteristic of

contaminants from coal gasification plant operations. Of these

contaminants, benzene and toluene were detected above the State of

Wisconsin Public Health Ground Water Quality Enforcement Standard

(NR. 140.10). Total cyanide, arsenic and selenium were found in

concentrations above the State's Public Health Ground Water Quality

Preventative Action Limits (NR. 140.10). Zinc was found in

concentrations above the State of Wisconsin Public Welfare Enforcement

Standards, while sulfate was found in concentrations above the State's

Public Welfare Ground Water Preventative Action Limit (NR.140.12).

There are other contaminants found in the ground water such as

ethylbenzene, heavy metals, naphthalene and other base neutral organics

for which there are no State Ground Water Standards.

It is not known to what extent the shallow water table (drift) aquifer is

isolated hydraulically from the bedrock aquifer.

Based on the MW-1 sample, it does not appear as if the ground water

under the Winter property has been affected by the operation of the former
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coal gasification facility across the street. However, no monitoring wells
were installed downgradient from the gas holder foundation on this
property.

• There are no recorded ground water wells in the immediate vicinity of the

10th Street facility. Therefore, no human exposure to contaminated

ground water at the site is presently anticipated.

• The extent of the off-site contaminant plume cannot be determined at this

time.

• The hydrological data presented in this report suggest that part of the

ground water from the 10th Street site discharges to the Manitowoc River.

Such a discharge of contaminated ground water could have localized

environmental effects upon the river. The scope of the present study did

not involve an off-site investigation of potential contaminated ground

water movement or its potential release to the Manitowoc River. It should

be noted, however, that an incidental observation made along the near

shore of the Manitowoc River at the site's northern edge during the field

investigation phase included an apparent upwelling of oily hydrocarbon

type material from the river bed up through the water to the surface. This

observation could indicate a direct ground water release of contaminated

materials to the river at this location and/or indicate the presence of a

significant on-shore deposit of coal tar or coal tar impacted soils near this

location.

Based upon this study and a review of existing information, the following additional

studies are recommended to more fully define conditions at the Wisconsin Fuel and Light

Company, Manitowoc facilities.

1. Investigate upwelling of hydrocarbons in the river adjacent to the site.

This investigation should include installation of three to four on shore soil

borings along the retaining wall to confirm the presence or absence of

concentrated coal tars, and the collection and analysis of river sediments

and surface waters to confirm the nature of the hydrocarbon material up-

welling from the river bottom at this location. Sediment and surface water
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samples should be analyzed for benzene, ethylbenzene, toluene, xylene,

naphthalene, oil and grease, and cyanide (total and amenable).

2. Install an additional monitoring well downgradient from the gas holder

foundation on the Winter property to determine ground water quality in

the drift aquifer to confirm or deny that the impacted soils in this holder

are acting as a source of ground water contamination. The sample

collected from this monitoring well should be analyzed for benzene,

ethylbenzene, toluene, xylene, naphthalene and cyanide (total and

amenable).

3. Investigate potential concentrated coal tar source(s) with four to six

shallow soil borings upgradient of MW-4.

4. Obtain two additional subsurface soil samples from the relief holder

foundation at the Peak Shaving Plant, and analyze for total and amenable

cyanide to determine the extent of cyanide impacted soils in this old

holder.
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http://www.hatheway.net/08 residuals comnonents.htm
This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shavvano Avenue in Green Bay

MGP PJ.AMU
te and Waste Characterization. Remedial Engineering of
inner Manufactured Gas plants and Other Coal-Tar Sites

Each of the various processes of gas manufacturing used feedstock materials to create gas, first for
purposes of illumination and later (generally after 1890) for heat and fuel. In order to generate and
capture the gas released from the feedstock, organic matter of some type was sealed in retorts, ovens or
generator set shells (names depending on the process) and heated in the absence (pyrolytically) of
oxygen. This roasting drove off the volatile content of the feedstock, as gas, which was captured and
cleansed of impurities so that it would serve the consumer for the intended purpose (light, heat or fuel
energy).

This chapter of the website identifies the residuals and wastes that were also created in
generation of gas. As the feedstock was roasted to release the wanted gas, also released were tiny
particles of aerosolized tars. The tars were known as "oils" by the historic gas makers who knew
that such compounds must be separated from the gas in order to give the gas the correct
properties of illumination (in order of their adoption, "candle power," British Thermal Units (B.
T. U.), then (1930) "Therms."). Also as the gas was generated, the feedstock would release
various amounts of contaminated waters of condensation, which became known as "ammoniacal
liquor" in the case of coal gas or "gas liquor" for all of the other gas generation processes. By
1860 a clear concept of the hierarchy of product and waste was well in place. Gas generation
produced residuals and from residuals valuable secondary by-products could be further captured
and sold in local, regional or international commerce, for considerable revenue. At the same time
whatever was allowed to be wasted was observed and known to have detrimental characteristics
and properties when "discharged to the ground" (environment).

> CONCEPT of PRODUCT, RESIDUAL, BY-PRODUCT AND WASTE

There is a hierarchy of product and residual involved in gas manufacture. In most cases gas was

manufactured with itself as the desired product, and the other forms of liquids and solids

produced in the process were considered residuals and waste. At the first instant, the two of the

residuals were recognized as by-products of value (coke) or potential value (tar) and the

ammoniacal liquor considered largely as a waste. By about 1820 forms of tar distillation were

underway as water sealant-repellent, and ammonia was being concentrated as a cleansing fluid.

In the 1850s initial discoveries were made (Britain) of the dye qualities available from oil (tar)

fractions separated to the individual compound level and the world chemical industry was

launched on the basis of coal tar as its feedstock
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CORRESPONDENCE/MEMORANDUM State of Wisconsin

Date: September 13, 1990 Ref: 3200

To: Jim Aasen - Conservation Warden, Manitowoc
"Tre** : /C/ŝ x̂̂ A/.

Subject: Samples For Organic Analyses From Manitowoc River

I just wanted to document what we did today. Two sediment samples
were collected with a petite ponar to analyze for a variety of
organic chemicals. The sites were approximately 1.5 miles from the
mouth of the Manitowoc River adjacent to the Wisconsin Fuel and
Light Co. (see attached map). The organic material was
volatilizing or rising to the surface and dispersing in oily
circles across the water. The area is sizable.

Samples were collected approximately 120 feet from shore, 50 feet
from shore and 20 feet from shore. The Coast Guard from Two Rivers
assisted us.

1. 120 feet from shore the sediment sample consisted
mostly of clay with some sand. The sediments did not
have an oily sheen or smell oily. They were dark
gray. Depth was 6 to 7 meters.

2. The sample 50 feet from shore was clay with a black
color to it. An oily sheen was given off by the
sample. The sample had a definite oily smell to it.
Depth was 6 meters. This sample was sent to the Lab
of Hygiene for analyses and identified with field
#M1

3. The sample 20 feet from shore was similar in
consistency to the sample 50 feet from shore. Depth
was 4 meters. This sample was also sent to the lab
and identified with field #M2.

4. A sample adjacent to the sheet pilings in 3.5 meters
of water was oily, like the last two samples.

Samples were collected in glass wide mouth guart jars, with teflon
lids. They will be analyzed for PAH's, PCB's, oil and grease. A
"chemical fingerprint" for organics will also be run.

Jim noted that there was a coal dock or coal stock piled at this
site quite a few of years ago. He fealt that coal gasification
could be occurring as a result. Lab results will be included in
a final report.

cc: Dennis Weisensel - DNR, Green Bay
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CORRESPONDENCE/MEMORANDUM State of Wisconsin

Date: October 17, 1990

To: Jim Aasen - Conservation Warden, Manitowoc

From: ' Tim Rasman - Water Resources, Green Bay

Subject: Sediment Samples Collected From The Manitowoc River

Jim and I along with the Coast Guard from Two Rivers collected
sediment samples from a site on the Manitowoc River adjacent to the
Wisconsin Fuel and Light Co. (see attached memo). The results are
as follow:

Site Benzene Ethylbenzene Toluene Xylene PCB-1254
ug/g ug/g ug/g ug/g ug/g

Ml 0.38 0.98 2.20 1.60 0.28
#2 memo

M2 1.80 2.00 0.45 3.40 0.30
#3 memo

NR 140.10 .067 272.0 68.6 124.0
PAL

Standards

What better standard than to compare our results from the two sites
to public health groundwater quality standards contained in NR
140.10. PCB concentrations are low. Dave Degenhardt gave me the
results over the phone and related to me that the chemical
fingerprint using GC resembled creosote. He also told me there
were other hydrocarbons they were unable to identify. Alkylated
benzenes such as napthalene were also identified but not
quantified.

All concentrations were very low, according to the drinking water
standard and Len Polczinski - hazardous waste (10/17/90).

Annette Weissbach indicated to me there is a site in the Manitowoc
that is being considered for EPA superfund status. A plan is being
developed by hazardous waste personnel for this site and it is
referred to as the Manitowoc Boat Ramp site.

This doesn't provide much satisfaction for the boaters who,
according to Jim, complain about the tar like substance floating
to the surface and coating their boats with the sticky substance
resembling creosote.

I am providing hazardous waste with this report for further action
if needed.
cc: Doug Rossberg, Bruce Urben, Len, Annette and WRM Personnel

i

TO



State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES
Lake Michigan District Headquarters
Box 10448, 1125 N. Military Avcmu-

Green Bay, Wisconsin 54307-044X
Main Number: 414-491-5SOO

Fax Number: 414-492-5913

June 6, 1991 File Ref: 4400

Reference 6
Mr. Mark Maranger, President
Wisconsin Fuel & Light Co.
402 N. lO*
P.O. Box 970
Manitowoc, WI 54221-0970

Subject: Former Coal Gasification Plant Located at 10th St. ,
Manitowoc, WI

Dear Mr. Maranger:

As we discussed on the phone Monday, June 3, 1991, the Department has received
numerous complaints regarding a tar-like petroleum substance that appears to
be coming out of the sediment-bank of the Manitowoc River in the area of the
former 10th St. coal gasification facility. The Department has a copy of the
November 1988 EDI Engineering site assessment report for this facility. It
states on page 3 that an upwelling of oily hydrocarbon type material was
observed on the water surface coming from the river bed. During our
conversation, you indicated that some lab analysis had been done on this oily
substance after the report was completed. The report found groundwater
contamination at the facility in excess of Wisconsin Administrative Code
Chapter NR 140 Enforcement and Preventative Action Limits. Soil borings
indicated that some soils on site had been impacted by coal gasification type
waste.

Wisconsin State Statute Chapter 144.76 regulates the discharge of hazardous
substance to the environment and requires the person who possesses or controls
the hazardous substance to take the necessary actions to restore the
environment to the extent practicable. Coal gasification wastes would be
classified as a hazardous substance under this chapter.

The Department is very concerned about the potential impact of coal
gasification waste to the Manitowoc River.

Therefore, Wisconsin Fuel & Light shall take the following actions:

1) Provide to this office as soon as possible a description of current site
conditions and any information or waste analysis obtained after the 1988
EDI report.
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EXECUTIVE SUMMARY

WW Engineering & Science (WWES, formerly EDI Engineering & Science) initially

investigated Wisconsin Fuel & Light Company's former coal gas facility in Manitowoc,

Wisconsin between August 22 and 26, 1988. WWES continued the investigation during

September through November 1991. During both phases of the investigation, a total of

22 soil borings were drilled on-site and 15 borings were drilled off-shore in the

Manitowoc River adjacent to the site. Six of the on-site borings were completed as

permanent monitoring wells and three were completed as temporary monitoring wells.

Five additional sediment samples were collected from the Manitowoc River at locations

near the site, and upstream and downstream of the site.

Based upon a review of the analytical and hydrogeological data from this investigation,

the following conclusions can be drawn.

• No immediate hazards to human health exist at the Wisconsin Fuel & Light Company

site.

• Coal tars and coal tar impacted soils were encountered primarily within former gas

holders and adjacent to or beneath the Manitowoc River.

• The impacted soils encountered in the former gas holders are isolated from human

contact due to the fact that they are buried, and for the most part, the gas holders are

covered by either paved parking lots or buildings.

• Review of the soil boring log sheets indicate that the coal tar impacted soils not

contained in the former gas holders are concentrated at depth in the northwestern

portion of the site near the shoreline retaining wall. Discolored and odorous soils

encountered in on-shore soil borings were typically found at depths of between 5 to 27

feet below ground surface. Concentrations of volatile and polynuclear aromatic

hydrocarbons typical of the manufactured gas process were found in the area of coal

tar impacted soils.

• Impacted river sediments were found to occur up to a depth of 13 feet below the

bottom of the Manitowoc River. In general, the shallowest sample interval (0 to 2 feet

below river bottom) contained the most impacted sediments relative to samples

obtained from deeper depths in the same boring. High concentrations of volatile

organic compounds (benzene, ethylbenzene, toluene, and xylene) and polynuclear

gb a: & c:\WiscFueK22159NMantowoc 1 (R)



aromatic hydrocarbons (particularly naphthalene, fluoranthene, and phenamhrene)

were found in borings near the retaining wall where the hydrocarbon upwelling has

been occurring. These organic compounds are very indicative of the manufacturing

gas process.

Soil and sediment samples were collected for toxicity characteristic leaching

procedure (TCLP) analyses from borings located near the retaining wall in the area

that was indicated to be the most heavily impacted with coal tar. Results of the TCLP

analyses indicate that benzene concentrations in the TCLP leachates are above the

regulatory limit of 0.5 mg/1 for a characteristically hazardous waste in three of the four

samples tested.

Volatile organic compounds detected in ground water samples collected at the site

include: benzene, toluene, ethylbenzene, xylene, trichloroethylene, and methylene

chloride. The occurrence of VOC's in the ground water was similar to that in the soils

at the site. The highest concentrations were found in ground water samples collected

in the northwestern portion of the site near the retaining wall.

Various base-neutral organic compounds were present in ground water samples

obtained from the site. Generally, the same monitoring wells that yielded ground

water samples containing volatile organic compounds also contained polynuclear

aromatic hydrocarbons.
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WW Engineering & Science
\ Summit Company

November 23, 1992 This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

Mr. Ted Vallis, Vice President
Manitowoc Division
Wisconsin Fuel and Light Company
402 North Tenth Street
PO Box 970
Manitowoc, WI 54221-0970

RE: AQUATIC TOXICITY TESTING PLAN FOR MANITOWOC RIVER
SEDIMENTS

Dear Mr. Vallis:

WW Engineering and Science is pleased to present this proposal for conducting toxicity
tests on Manitowoc River sediments. The proposed work is based on our consultation
with Dr. Peter Meier, an aquatic toxicologist at the University of Michigan and with
Linda Talbot of the Wisconsin Department of Natural Resources (WDNR).

We are proposing to conduct the tests recommended by the WDNR with only a few very
minor modifications, which are discussed below. The tests will be conducted on five
types of sediment: background sediments, untreated impacted sediments, impacted
sediments treated by solidification and stabilization, impacted sediments treated by
solidification and stabilization (crushed samples), and laboratory control sediment.

OBJECTIVES

The sediment toxicity tests will be done: (1) in conjunction with the pilot study of in situ
sediment stabilization and solidification being conducted at the site; and (2) in support of
our planned 1993 remediation of the Manitowoc site.

The overall objectives of the toxicity testing are to :

• Evaluate the toxicity of the treated sediments, untreated sediments, and the
background sediments.

• Compare the toxicity of the treated sediments to the toxicity of the background and
untreated sediments.

, I .1 ml K ' . i p i l l s Ml I 'I i l l . ' ! Hi: 7 I n I l> ') I _' - 'Hi I) 11 | ' . i \ I. I li II I 1' -1) - I ! ) ! !
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HW Engineering & Science
A Summit Company

November 20, 1992
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Mr. Ted Vallis, Vice President
Manitowoc Division
,-,,. . T, , , T . ,. ^Wisconsin Fuel and Light Company
402 North Tenth Street
Manitowoc, WI 54221-0970

This report can be reviewed in its entirety

at the ̂ DNR Grecn Bay office located j
2984 Shawano Avenue iii Green Bay

RE: SAMPLING AND ANALYSIS PLAN FOR: (1) SAMPLING AND ANALYSIS
OF VERIFICATION SAMPLES OF IN SITU SOLIDIFIED SOILS FOR
PHYSICAL AND CHEMICAL ANALYSIS; (2) SAMPLING AND ANALYSIS
OF FOUR SOIL BORINGS FOR ADDITIONAL EQUILIBRIUM
LEACHABILITY TESTING; AND (3) ADDITIONAL SAMPLING AND
ANALYSIS AT THE WISCONSIN FUEL AND LIGHT COMPANY SITE IN
MANITOWOC, WISCONSIN

Dear Mr. Vallis:

WW Engineering & Science (WWES) is pleased to respond to your request for a sampling
and analysis plan to: (1) collect and analyze verification samples of in situ solidified soils
for physical and chemical analyses; (2) sample and analyze four soil borings for additional
equilibrium leachability testing; and (3) perform additional sampling and analysis as
specified in this proposal. This sampling and analysis plan has been prepared to
supplement the work plan for this same scope of work that was submitted on
October 30, 1992. The only additional items that are listed in this sampling plan which
were not included in the October 30, 1992 work plan are: (1) drilling a deep soil boring
designated TB-7 next to one of the areas of solidified soils on land; and (2) the sampling
and analysis of verification samples of the in situ solidified river sediments (at a depth of
0 to 2 feet) six months after the completion of the November 1992 pilot test.

Our sampling and analysis plan to conduct the above items is documented in Table 1. The
locations of all of the verification samples and soil borings are shown in Figures 1 and 2,
and the methodologies for collecting the samples are shown in the October 30, 1992 work
plan. The proposal for the toxicity testing will be submitted in a separate proposal.

The modified leach technique that we are proposing (using solidified cores leached with
river water) is shown in Appendix A.
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1.0 INTRODUCTION

1.1 OVERVIEW

The Wisconsin Fuel & Light Company (WF&L) Manitowoc, Wisconsin site was used for

production of coal gas from before 1900 to the 1950's. The coal gas manufacturing plant

was dismantled in the 1960's to make way for WF&L's new offices. Site investigations

were performed in August of 1988 and September through November of 1991 by WW

Engineering & Science (WWES, formerly EDI Engineering & Science). Two reports

were prepared (EDI Engineering & Science, 1989, and WW Engineering & Science,

1992a). Both are fully referenced in Section 7.0. These investigations indicated the

presence of coal tars and coal tar impacted media in the site soils as well as within the

sediments of the adjacent Manitowoc River. WWES found that the majority of the

impacted soils were located below the ground water table, which is approximately six

feet below the ground surface. The majority of impacted sediments were encountered

adjacent to the sheetpile bulkhead that separates the land from the river. The river depth

is approximately twelve feet in.this location and the water level is approximately six to

eight feet below the ground surface. A preliminary engineering evaluation was

performed during 1992 to evaluate the potential effectiveness of various remediation

alternatives for remediation of coal tar constituents at the site. The preliminary

engineering evaluation of treatment technologies indicated that stabilization/solidification

shows promise for treatment of coal tar constituents in a cost effective manner.

1.2 TECHNOLOGY DESCRIPTION

The stabilization/solidification (S/S) process involves addition of various agents to the

soil and sediment material to be treated in order to reduce the teachability of

contaminants in the material and/or to increase the structural integrity of the material.

S/S may be applied to excavated materials with process mixing equipment, or S/S may

be implemented in situ by injection of S/S agents into the subsurface soils or sediments

with subsurface mixing equipment. Stabilization may be achieved by creation of

chemical bonds between the contaminants of concern and the stabilizing materials, or by

physical entrapment of the contaminants within a very low permeability matrix (also

called encapsulation).

gb c:&a:\WiscFue!\2246WLTSRPT 1 (R)



1.3 FEASIBILITY STUDY

The engineering evaluation included consideration of a number of remediation

technologies for application to the site. Ex situ (excavation and manipulation of

contaminated media) and in situ (treatment in place) alternatives were considered. Ex

situ technologies have been developed which would ordinarily be considered applicable

to soils impacted with coal tar constituents. However, the location of the impacted media

within saturated conditions (that is, below the ground water table on the site and in the

sediments beneath the river) greatly increases the complexity of implementing traditional

extractive remediation alternatives. Above ground soil treatment would require

installation of sheet piling to stabilize the excavation, construction of runoff controls,

dewatering of the soils either before or after excavation, stockpiling and treatment of

soils, treatment of water removed from the soils, discharge of the water, disposal of the

soils, and control of emissions during the remediation. The requirements for removal of

contaminated sediments from the river are similar, and further complicated by dredging

and provisions for control of releases to the river water column.

The engineering evaluation indicated that implementation of an in situ remediation

alternative would avoid many of the short term impacts identified in the preceding

paragraph. However, before full scale implementation, in situ stabilization/solidification

must be tested to evaluate its applicability to site conditions.

1.4 TREATABBLITY TESTING

Treatability testing was undertaken during the summer of 1992 to evaluate the

effectiveness of S/S to immobilize the coal tars contaminants in the impacted media from

the site. More specific objectives included:

• Consideration of the effects of varying the binder system compositions;

• Preliminary identification of a binder system to be used for a pilot test in the field;

and

• Preliminary evaluation of the process economics.

Test methods and data evaluation criteria were selected to support these objectives. The

methods and criteria were intended to be conservative from the standpoint of

protectiveness of human health and environmental impacts. The data requirements, test
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methods, evaluation criteria, and collected data are described in a written report (WW

Engineering & Science, 1992b) that was completed in October, 1992. This report was

also submitted to the Wisconsin Department of Natural Resources (WDNR) for review

during October, 1992. . ' • • • ' : • • • • • - '

Results of the treatability test showed that S/S is effective in reducing the leachability

and permeability of coal tar contaminated soils and river sediments. Other conclusions

of the treatability test were:

• Cement-fly ash binder systems are effective for solidification of soil and sediment

which is heavily impacted by coal tar. Unconfined compressive strength of at

least 50 psi and permeability on the order of 10-7 crn/s may be achieved.

• Stabilizing agents, in the form of organophilic clay and granular activated carbon,

do not adversely affect the physical properties of the solidified matrix at the

concentrations tested.

• Sodium silicate may be useful to flash set cement-fly ash binder systems, but such

a requirement is not observed with coal tar contaminated media because the set

rate is not decreased by the grout additives. Sodium silicate increases the

difficulty of handling the mixture because the workability is rapidly decreased.

• Cement-fly ash binder systems, with added stabilizing agents, are effective for

reducing leachability of organic constituents from coal tar contaminated media.

In samples from the most heavily impacted media encountered at the site, the

leachability of all constituents except benzene and naphthalene was below MR

140 and NR 105 standards. Under actual field conditions the mobility of benzene

and naphthalene would be controlled by incapsulating the most impacted areas by

extending the S/S treatment into adjacent clean media such that ground water

flowing around the monolithic solidifed areas would not be exposed to the

interior of the mass where benzene and naphthalene leachability might exceed NR

140 and NR 105 standards.

• Increasing the concentration of cement in the binder system has a slight beneficial

impact on reducing leachability of semi-volatile constituents.

• Increasing the concentration of fly ash in the binder system also has a measurable

beneficial impact on reducing leachability of semi-volatile constituents. Based on

gb c:&a:\\ViscFuer\22466\PLTSRPT 3 (R)



work described in the technical literature, increasing the concentration of fly ash

is expected to increase the ultimate unconfmed compressive strength of the

stabilized material. However, it is expected to reduce the set rate and early

unconfmed compressive strength.

• Increasing the concentration of stabilizers (organophilic clay and/or granular

activated carbon) in the binder system also has a measurable beneficial impact on

reducing leachability of semi-volatile constituents.

• Varying mixture composition parameters did not appear to affect leachability of

benzene. However, decreased leachability of benzene was observed in treated

samples compared to unstabilized, heavily impacted samples.

Based on the results of the treatability test, WWES prepared a pilot test work plan (WW

Engineering & Science, 1992c) to assess the field implementability of S/S at the WF&L

Manitowoc site. The plan was submitted to the WDNR for review, and their written

approval was obtained in a letter dated October 29, 1992. On-site pilot testing was

executed during November 1992.

Additional samples of slightly impacted soils and sediments were collected from 4 soil

borings during November, 1992 for treatability testing in the WWES Treatability

Laboratory. These additional samples were collected to determine if treated (solidified)

soils and sediments from less heavily impacted media would be leached in excess of NR

140 and NR 105 standards. After the soil samples were treated in the laboratory,

leachate was extracted from these samples and submitted for laboratory analyses. The

results of the additional treatability testing are presented in Section 4.3.
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State Of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

La*e MiUBUon DTIIIIII HgmJguang11
1 126 N. Military Avenue

PO Box 10448
G«org< E. Meyel Giten Bay. WI 64307-0448
S«ct«ary TELEPHONE I 1414)492 6800

TELEFAX » (4141492-6913

Jul* 23' 1993 Reference 11

Mr. Ted Vallis - Vice President
Wisconsin Fuel and Light Co.
P.O. Box 970
Manitowoc, WI. 54221-0970

Re: Former Coal Gas Facility Located At 402 N 10th St., Manitowoc, WI.

Dear Mr. Vallis;

The Department has reviewed the Workplan for Interim Remediation Of On-Site Soils
Using In Situ Stabilization/Solidification (Including Collection And Analysis
Of Verification Samples And Installation And Sampling Of Monitoring Wells), at
the Wisconsin Fuel & Light Company dated June 21, 1993, submitted by WW
Engineering & Science. The Department hereby approves the workplan to use the in
situ stabilization/solidification technology for use in the treatment of
contaminated on shore soils, subject to the following conditions. This approval
does not include the proposed second pilot test of sediments in the Manitowoc
River which will be addressed in a separate letter.

1. The interim solidification remedy and follow up verification and ground
water sampling will take place in calendar year 1993.

2. The grout mixture will be the same as approved by the department for the
1992 pilot study, comprised of 60% Portland cement, 22% fly ash, 9% clay, and 9%
granular activated carbon, on a dry weight basis. The grout will be injected into
soils at a minimum rate of 400 pounds per cubic yard of soil on a dry weight
basis.

3. Verification borings for VS 5-9 and VS 12-17 shall be taken 30 days after
the treatment columns are allowed to cured in-situ and a boring log kept. All
cores will be screened in the field with an organic vapor analyzer. Physical
testing and chemical analysis of the core samples shall be done as described in
the workplan, except VS 17 which should have both the top and bottom 5 ft samples
tested.

4. The modified static leach test of the solidified core samples should be run
using distilled water as the solvent. Polynuclear aromatic hydrocarbon (PAH)
analysis of groundwater and the modified leach test should be run using EPA
Method 8310 and the volatile organic compounds using EPA method 5030/8021. Total
phenol analysis should be included with the semi-volatile.

5. The installation, sampling and abandonment of all monitoring wells and
boreholes should follow Wisconsin Administrative Code Chapter NR 141 and
Department PUBL-WR153. All ground water monitoring wells placed around the
periphery of the monolith shall have 15 ft screens extending downward from the
static water level. In addition two monitoring wells should be constructed
through the 12 feet of solidified material in the northeast corner of the
treatment area, terminating with a 5 ft screen in the sand under the monolith.
The wells should be placed in the area of proposed VS-14 and the former well MW-
4. These wells could be substituted for proposed ground water monitoring wells
MW-10 and MW-9. For each well installed and sampled, a WDNR monitoring well
construction form (4400-113A), monitoring well development form (4400-113B) and
a well information form (4400-89) shall be completed and made a part of the final
report.



6. After completing two rounds of groundwater monitoring and evaluation of the
data, a long term groundwater monitoring plan shall be submitted to the
Department for approval.

7. An interim remediation plan report describing field activities,
observations, test results and conclusions shall be submitted to the Department
by March of 1994. The report will also address the proposed final remediation of
all contaminated soils on shore.

As we discussed this is an "interim" remediation addressing the most heavily
contaminated soils on Wisconsin Fuel & Light property close to the Manitowoc
River. Additional investigation and remediation of contaminated on shore soils
and river sediments is required. Failure to take all actions necessary to restore
the environment to the extent practicable may result in secondary enforcement
actions. If the responsible party is unwilling or unable to conduct remedial
actions the Department or it's authorized agent may take those actions necessary
to prevent damage to the air, land, or waters of the State, and seek appropriate
cost recovery. The Department's authority to require these actions is obtained
from s. 144.76 and s. 144.442 Wis. Stats.

NOTICE OF APPEALS RIGHTS

If you believe you have a right to challenge this decision, you should know that
Wisconsin statutes and administrative rules establish time periods within which
requests to review Department decisions must be filed.

For judicial review of a decision pursuant to sections 227.52 and 227.53, Stats.,
you have 30 days after the decision is mailed, or otherwise served by the
Department, to file your petition with appropriate circuit court and serve the
petition on the Department. Such a petition for judicial review shall name the
Department of Natural Resources as the respondent.

This notice is provided pursuant to section 227.48(2), Stats.

If you have any questions please contact me at (414) 492-5864.

Sincerely:

James Reyburn
Project Manager

cc:
James Venn - WW Engineering and Science
Tim Doelger - LMD
Lee Liebenstein - WM/2



Reference 12

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

L«k« MIcNgcn DUulcl H»«dqu«ini«
1126 N. Military Av.nu.

P.O. Box 10448
O«xg« E. M«Y«r OlMn Bay. Wl E4307-0448
•Mfltwy TELEPHONE * <414t4»J-6B«4

TELEFAX I (414)4824913

May 7, 1993

Mr. Ted Vallis
Wisconsin Fuel and Light Co.
P.O. Box 970
Manitowoc, WI. 54221-0970

RE: Former Manufactured Gas Plant Site Located at 402 North 10th St., Manitowoc WI.

Dear Mr. Vallis;

The Department has reviewed the pilot test report for in-situ stabilization and the feasibility
study report and interim remediation plan for coal tar and impacted soils, dated February 1993,
prepared by WW Engineering for Wisconsin Fuel & Light. The department hereby approves of
your selection of in-situ stabilization/solidification as the remedy for treating contaminated soils
on land at the 10th St. site. As we discussed this is considered an interim remedy because
suspected soil contamination to the west and known contaminated sediments within the
Manitowoc River still need to be addressed. You should proceed with the development of a
detailed work plan for the full scale in-situ soil stabilization to be submitted to the department
for approval prior to implementation. When developing the work plan please keep in mind:

1. As stated in the report, one of the remedial action objectives is to prevent soil impacts to
groundwater. This should be expanded to prevent the discharge of contaminated groundwater
to the Manitowoc River. The success of the remedy will be assessed by comparing the
groundwater quality to Wisconsin Administrative Code Chapter NR 140 groundwater standards.
Failure to achieve the NR 140 standards over time could require additional remedial action.

2. The key to achieving groundwater objectives is to solidify an adequate amount of "clean" soils
which will act as a cutoff wall around the perimeter of the solidified monolith. Adequately
defining the contaminate concentration of perimeter soils is critical in order to establish the
extent of solidification. I understand WW Engineering has done additional soil borings around
the perimeter in the area of SB-14 and SB-36 to further define the area of clean soils. This data
should be included in the workplan in support of defining the extent of the solidification.

3. The work plan should include sampling, long term maintenance and monitoring of the
remedy. This should include post solidification sampling of the monolith and installation of
monitoring wells around the perimeter of the solidified monolith to assess leaching impacts to
the groundwater and the Manitowoc River.



4. If Wisconsin Fuel & Light wishes to conduct a second solidification pilot study of sediments
in the Manitowoc River at the same time as the on shore soil remediation is conducted, a
separate workplan should be submitted for Department review as soon as possible. The workplan
should describe the reasons as to why the first river stabilization pilot was a failure and what
procedures will be changed in a second pilot study. Wisconsin Fuel & Light is responsible for
obtaining any local or Corps of Engineer permits that may be needed for work in the river.

5. How are impacted soils within the area of the former 100 MCF and 200 MCF gas holders
to be addressed? Was the 100 MCF gas holder dismantled when the existing building was
constructed?

Enclosed is a memo dated May 6,1993 from Mr. Douglas Rossberg - Lake Michigan District
Solid Waste Supervisor granting approval to place investigative waste back into the site for
solidification. Please contact me at (414) 492-5864 if you have any questions.

Sincerely:

James Reyburn
Project Manager

cc:
Mr. James Venn - WW Engineering & Science
Mr. Lee Liebenstein - WR/2
Mr. Tim Doelger - LMD
Mr. Douglas Rossberg - LMD
LMD Day File
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June 21,1993
A Summit Company

Mr. Ted Vallis, Vice President
Manitowoc Division
Wisconsin Fuel & Light Company
402 North Tenth Street
P.O. Box 970
Manitowoc, WI 54221-0970

This report can be reviewed in its entirety
at the VVDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

RE: WORK PLAN FOR INTERIM REMEDIATION OF ON-SITE SOILS USING
IN SITU STABILIZATION/SOLIDIFICATION (INCLUDING COLLECTION
AND ANALYSIS OF VERIFICATION SAMPLES AND INSTALLATION AND
SAMPLING OF MONITORING WELLS), AT THE WISCONSIN FUEL &
LIGHT COMPANY SITE, MANITOWOC WISCONSIN

Dear Mr. Vallis:

WW Engineering & Science (WWES) is pleased to respond to your request for a work
plan for interim remediation of on-site soils using in situ stabilization/solidification,
including collection and analysis of verification samples from the solidified materials, and
ground water monitoring at the Wisconsin Fuel & Light Company (WF&L) site in
Manitowoc, Wisconsin. The work plan has been prepared in response to the May 7, 1993
letter from the Wisconsin Department of Natural Resources (WDNR) in which the
selection of the in situ stabilization/solidification technology for interim remediation of the
site soils was approved. This work plan includes sections on previous investigations,
implementation of the in situ stabilization/solidification technology for the WF&L site,
collection and analysis of verification samples for the remediation, and installation and
sampling of monitoring wells. The work plan for the second (1993) pilot test in the
Manitowoc River has already been provided under separate cover.

PREVIOUS INVESTIGATIONS

Three site investigations were conducted in November 1988, November 1991, and April
1993 to characterize the nature and extent of soil and ground water contamination at the
WF&L Manitowoc site. The initial investigation entitled, "Site Investigation, Former Gas
Manufacturing Plant, Manitowoc, Wisconsin," dated November 1988, concluded that
along the north perimeter of the WF&L building, soils and ground water were impacted
with coal tar related compounds.

CO
O

rn
O

Co
rr,
O

llni . Oil

/r-\



Reference 14

WW Engineering & Science
A Summit Company

September 20, 1993

Mr. Ted Vallis, Vice President
Manitowoc Division
Wisconsin Fuel and Light Company
402 North Tenth Street
PO Box 970
Manitowoc, WI 54221-0970

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

RE: REVISED AQUATIC TOXICITY TESTING WORK PLAN FOR
MANITOWOC RIVER SEDIMENTS

Dear Mr. Vallis:

WW Engineering and Science (WWES) is pleased to present this proposal for conducting
toxicity tests on Manitowoc River sediments. The proposed work is based on our
consultation with Dr. Peter Meier, an aquatic lexicologist at the University of Michigan,
with Linda Talbot of the Wisconsin Department of Natural Resources (WDNR), and
WDNR's July 23, 1993 comments. This work will be completed in conjunction with the
Work Plan for the 1993 Pilot Test and a Sampling and Analysis Plan, which we have
provided under separate cover.

The major changes between this toxicity testing work plan and the June 17 toxicity testing
work plan are:

Treated, crushed, and unrinsed sediments will be evaluated withthe toxicity tests in
addition to the other sediment types;

Analytical data on all of the sediment types, including the laboratory control sediment, will
be provided;

The revised plan includes more detaail on sample collection, handling, transporting, etc.

This revised Aquatic Toxicity Testing Plan does not consider the recent decision to cap
the treated area with clean sand and grout/cement. We are asking the WDNR to review
their toxicity testing requirements in light of this refinement, which should provide an
additional degree of protection. Specifically, we are sugesting to the WDNR that the
crushing of the treated sediments is no longer needed because the cap should (pending our
evaluation of the structural sucess of the procedure) greatly reduce or practically eliminate
the possibility that the treated waste material could be crushed and that aquatic life could
be exposed to the crushed waste material.
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WISCONSIN FUEL & LIGHT COMPANY

INSITU SOLIDIFICATION
DEMONSTRATION PROGRAM

SEPTEMBER 23-24, 1993

AGENDA

402 N. 10th • P.O. BOX 970
MANITOWOC. Wl 54221-0970

PHONE 414-682-8241
FAX 414-683-2505

Reference 15

Welcome/Opening Remarks Ted Vai l is 10:00

Project Overview Jim Venn & Hike Lawson 10:10

Site/Aqua MecTooT Orientation Jeff Jacobs 10:30

Site Visit 10:35

Aqua MecTool Bench Test Program Jeff Jacobs &
Chuck Holoweski 11:20

Question & Answer Session Group 11:40

Departure Noon



WISCONSIN FUEL & LIGHT COMPANY

Site History
and Selection of Stabilization/Solidification

as the Preferred Remedial Technology

Coal tar-impacted soils and river sediments at the Wisconsin Fuel & Light Company
facility and in the adjacent Manitowoc River are the results of the operation processes of
a manufactured gas plant that was operated on the site from the mid-1800's until the early
1950's. The manufactured gas plant was constructed for the Manitowoc Gas Company,
which during the 1920's became Wisconsin Fuel & Light Company, for the production of
gas from coal for lighting and heating.

The coal tars were generated as a by-product of the coal gas production. The coal gas
production process consisted of heating large brick ovens (retorts) that were partially
filled with coal which vaporized during the heating process, creating the manufactured
gas. This gas was passed through a hydraulic main where the temperature of the coal gas
was lowered. Liquids with the highest boiling points, such as heavy tars, condensed here
and were then removed. After leaving the hydraulic main, the gas was further cooled to
approximately air temperature by pulling it through air and water condensers. Generally,
scrubbers removed napthalene from the gas before it entered the condenser, whereas
vapors or liquids with lower boiling points, such as ammonia or light oils, were removed
in the condensers through condensation and separation methods. The coal gas was sent to
be stored in gas holders, but was first forced through purifying vessels where carbon
dioxide, hydrogen cyanide, and additional ammonia were removed.

Beginning in 1909, the coal tar waste was inventoried and sold to outside parties. The
records indicate that Wisconsin Fuel & Light sold the coal tar as it was produced and that
measurable quantities of the tar were not allowed to accumulate at the Manitowoc site.
However, Wisconsin Fuel & Light became concerned about the environmental impact of
possible coal tar deposits that may have remained on their site and decided to contract an
outside consultant to explore remediation possibilities.

A feasibility study was conducted by WW Engineering & Science (WWES) prior to
choosing the stabilization/solidification technology as the remediation alternative for the
Wisconsin Fuel & Light Company site. A number of other remediation alternatives,
including excavation and off-site disposal, and excavation and incineration were
evaluated, but were rejected on the basis of excessive cost, and the potential for
environmental impact on the Manitowoc River. The decision to use
stabilization/solidification technology as the remediation alternative was based
specifically on the following factors:

• Its effectiveness in immobilizing contaminants in an essentially non-leachable, non-
permeable solid;

• The high potential for successfully obtaining required permits, applying the method to
the site, and the reliability of the technology (its implementability); and

• Its lower cost as compared to other remediation alternatives.



The volume of soils to be stabilized/solidified was calculated from the results of a
remedial investigation initiated in 1988 and completed in 1993. These investigations
defined the horizontal extent of impact both on land and in the Manitowoc River
sediments and determined that vertical impact extended to the underlying weathered
bedrock.

The stabilization/solidification method involves the immobilization of contaminants
through the injection of a cement-based solidifying grout that is mixed with the impacted
media. The injection and mixing of the grout is accomplished through the use of a
drilling and injection system (MecTool™) developed and patented by Millgard
Environmental Corporation (MEC). MecTool™ is used to drill deep, overlapping,
cylindrical treatment columns comprised of solidifying grout mixed with soil. To ensure
uniformity of the treatment columns, the amount of overlap between treatment columns is
such that no spaces of untreated soil exist within the solidified area of remediation. The
mixture is allowed to solidify, resulting in a relatively impermeable mass of immobilized
contaminants that is left buried on the site.

Upon completion of the feasibility study, WWES conducted a treatability study to
evaluate the effectiveness of the stabilization/solidification method in immobilizing coal
tar contaminants in the soils at the site. An integral part of the treatability study was the
development and testing of the grout mixture. During a series of scoping tests, the
weights and proportions of components of the grout mixture were evaluated for physical
properties, implementability, and economic feasibility. The results of the test showed that
stabilization/solidification is effective in significantly reducing the leachability of coal
tar-impacted river sediments to levels lower than regulatory limits. The test also
indicated that the materials mixed with the solidifying grout formulated by WWES
exhibited significant strength and durability. The resulting mixture was subsequently
installed utilizing the MecTool™ system during the pilot test of the
stabilization/solidification method on the Manitowoc site.

WWES submitted the pilot test work plan to the Wisconsin Department of Natural
Resources to test the effectiveness and field implementability of the
stabilization/solidification method on coal tar-impacted soils. Written approval was
received in October, 1992, and the pilot test was completed in November, 1992. During
the pilot test, coal tar-impacted soils were successfully treated.

As a result of the successful pilot test, land remediation began in July, 1993. It is
currently in progress and is scheduled to be completed in late November, 1993. Testing
of the stabilization/solidification method on river sediments is continuing with a pilot test
scheduled during October, 1993, utilizing MEC Aqua MecTool™ technology.
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Reference 16

October?, 1993 r~' ' : ' " v '"'

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

Mr. Ted Vallis, Vice President 2984 Shawano Avenue in Green Bay
Manitowoc Division
Wisconsin Fuel & Light Company
402 North Tenth Street
Manitowoc, WI 54221-0970

RE: SOIL CHARACTERIZATION SAMPLING

Dear Mr. Vallis:

WW Engineering & Science (WWES) collected and analyzed soil samples from soil
borings installed at the Wisconsin Fuel & Light company facility in Manitowoc,
Wisconsin. These soil samples were collected and analyzed for the purpose of
characterizing the soils as hazardous or non-hazardous. In addition, analysis were
performed to determine if these soils would be acceptable for disposal at the Ridgeview
Recycling and Disposal Facility in Whhelaw, Wisconsin.

On September 1, 1993, WWES installed five soil borings (SB-54, 55, 56, 57 and 58) to
the west and south of the existing building at the Wisconsin Fuel & Light facility in
Manitowoc, Wisconsin. The locations of these soil borings are illustrated on Figure 1 and
the boring logs are provided in Attachment 2. A total of six soil samples were collected
from the soil borings at various depths. All six of the soil samples were analyzed to
determine the total concentrations of metals, volatile organic compounds (VOCs) and
semi-volatile organic compounds (SVOCs) in the soils. The results of these analysis are
summarized on Table 1 and the analytical data sheets are provided in Attachment 1. Five
of the soil samples were analyzed for metals, VOCs and SVOCs using the Toxicity
Characteristic Leaching Procedure (TCLP). In addition, these five soil samples were
analyzed for flash point, pH and sulfide/cyanide reactivity. The results of these analysis
are summarized on Table 2 and the laboratory data sheets are provided in Attachment 1.

Based upon a review of the analytical data, none of the five soil samples analyzed using
the TCLP method exhibited a characteristic of a hazardous waste as defined by the
Wisconsin Hazardous Waste Management rules and the Resource Conservation and
Recovery Act (RCRA). Although this soil does not exhibit a characteristic of a hazardous
solid waste, many landfills, including Ridgeview landfill, have their own requirements
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES

O«org« E. M«y*r
&«cr«tary

L*k« Michigan Di.trlct Hradquarltn
1126 N. Military Av.nu.

P.O. Box 1044B
OrMn Bay, Wl 64307-0448

TELEPHONE * (414*492-6804
TELEFAX t (414)492-6813

October 25, 1993 Reference 17

Mr. Ted Vallis, Vice President
Wisconsin Fuel and Light Company
402 North 10th Street
Manitowoc, WI. 54221-0970

RE: Second In-Situ Stabilization/Solidification Pilot Test in the Manitowoc River

Dear Mr. Vallis;

The department has reviewed the following documents prepared by WW Engineering in support
of a second pilot test in the Manitowoc River using the Millgard stabilization/solidification
technology; a) September 17, 1993 Work Plan for Performance of a Second Pilot Test, b)
September 17, 1993 Sampling and Analysis plan for Verification Samples, c) September 20,
1993 Revised Aquatic Toxicity Testing Work Plan. The Department hereby approves the second
pilot test within the Manitowoc River subject to the following conditions:

1. The construction of the solidification/stabilization treatment columns will occur in
calendar year 1993, prior to the de-mobilization of the Millgard equipment presently on
site. The physical and chemical testing of the treatment columns will extend into 1994.

2. The number of test columns shall not exceed a total of four separate 5 foot diameter
columns.

3. Attached is a list of comments and conditions from the Bureau of Water Resource
Management dated October 19, 1993 that must be addressed as part of the pilot test
approval.

4. Within 90 days after completion of the pilot test, sampling activities and analytical results
you shall submit a final pilot test report to this office. The report will summarize the
objectives, observations, sampling and analytical results and provide an assessment for use
of this technology for remediation of impacted sediments at this site.



Reference 18

WW Engineering & Science
A Summit, Company

March 18, 1994

R E C E I V E D

Mr. Ted Vallis
.. Vice President
Wisconsin Fuel & Light Company
Manitowoc Division
402 North Tenth Street
Manitowoc, WI 54221-0790

JUN 1 3

LMO SOLID WASTE

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

RE: INTERIM CLOSURE REPORT FOR SHALLOW SOILS EXCAVATION
ALONG THE WEST AND SOUTH SIDES OF THE WISCONSIN FUEL AND
LIGHT COMPANY BUILDING IN MANITOWOC, WISCONSIN

Dear Mr. Vallis:

WW Engineering & Science (WWES) has completed the construction management
services related to shallow soils excavation along the west and south sides of the
Wisconsin Fuel & Light (WF&L) Company building in Manitowoc, Wisconsin. The work
was performed in accordance with the December 16, 1993 work plan that was submitted
to WF&L on December 16, 1993. This letter report summarizes the field activities, field
observations, and geotechnical/analytical results of verification samples. This report also
presents recommendations for monitoring of ground water along the west side of the
WF&L building.

HISTORICAL PERSPECTIVE

The extent of soil and ground water impact was investigated at the WF&L site between
1988 and 1993. In situ solidification/stabilization technology was selected for the interim
remediation of the WF&L site during early 1993 when a remedial action plan was
completed by WWES and approved by the WDNR. The original proposed depths of
solidification used for the northern, central, and southern areas of the WF&L site were 32
feet, 35 feet, and 40 feet, respectively (Figure 1). Approximately 7300 cubic yards of
subsurface soils were solidified within the proposed areas (shown in blue on Figure 1)
during the period of July through November 1993.

Additional solidification/stabilization of subsurface soils to complete the 32-foot area will
be conducted during the summer of 1994. The previously proposed additional
solidification/stabilization of subsurface soils within the 35-foot and 40-foot areas was not
implemented based on a field investigation that was conducted during September 1993
along the west and south sides of the WF&L building. The collection and analysis of soil
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Mr. Ted VaUis
March 18, 1994
Page 2

samples from five soil borings within this area indicated the subsurface materials were not
characteristically hazardous and would meet the requirements for disposal at Ridgeview
Landfill in Whitelaw, Wisconsin. The selected remediation approach for the remaining
unsolidified areas within the 35-foot and 40-foot areas was excavation of the shallow soils
and future monitoring of ground water quality. The excavation, sampling and backfilling
activities of the shallow soils are summarized below.

SHALLOW SOILS REMOVAL

In January 1994, WWES provided construction management services for soil excavation
activities at the WF&L site. The excavation of shallow soils was performed within the
non-solidified portions of the 35-foot and 40-foot areas, as shown in red on Figure 1. The
excavated area consisted of: (1) a small area located west of the storm sewer; and (2) a
larger area located west and south of the WF&L building and east of the storm sewer.

During soils excavation, approximately 1410 cubic yards (1975 tons) of coal tar impacted
soils were removed from the WF&L site. The final depth of excavation was based on the
depth to ground water, ranging from 10 feet to 12 feet below the ground surface. The
contaminated soils were excavated by McMullen-Pitz Construction Company of
Manitowoc, Wisconsin. Schenian Trucking transported the soils to Ridgeview Landfill in
Whitelaw, Wisconsin for proper disposal. During soil removal, a 4-inch diameter sanitary
sewer, aligned in a north-south fashion, was encountered in the central portion of the large
excavation west of the WF&L building, 5 feet below ground surface (Figure 1). Since the
sanitary sewer currently services the WF&L building, additional steps were taken to
support and insulate the sewer during excavation activities.

A steel storage tank containing coal tar was encountered 3 to 6 feet below grade during
the soil excavation south of the WF&L building along the loading dock. A part of the
storage tank had been solidified during the in situ solidification/stabilization work that was
conducted during November of 1993. The eastern end of the tank, extending five feet to
the east beyond the end of the solidification area, will be solidified during the summer of
1994.

VERIFICATION SAMPLING AND BACKFILLING

Upon completion of soil removal, the excavations were filled with approximately 2 feet of
clean, 3/4" crushed limestone and then backfilled with clean sand fill. The sand fill was
compacted in one foot lifts up to an elevation of one foot below the original ground
surface. The top one foot of backfill material consisted of 3/4" road gravel to grade. A
sample of the sand fill ('Schenian Sand') was collected for laboratory analyses prior to
backfilling for verification purposes.
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STS Consultants Ltd. of Green Bay, Wisconsin performed geotechnical testing services
associated with the shallow soils excavation. Compaction and moisture density tests were
conducted using a modified proctor during backfilling following placement of each one
foot lift of fill material (ASTM D 1557-91). Additional compaction of each lift was
performed, if necessary, until a minimum of 90 percent compaction was obtained. A field
compaction summary, density test location diagram, analysis of aggregates report, and
moisture-density laboratory results prepared by STS Consultants Ltd. are included in
Attachment 1.

Two verification samples were collected from the excavation areas (ES-1 and ES-2) for
anticipated future site closure (Figure 1). Verification sample ES-1 was a soil sample
collected from the west wall of the small excavation, approximately 5 feet below grade.
Verification sample ES-2 was a ground water sample collected beneath the large
excavation, west of the WF&L building. The ground water sample was collected by
placing a 3-foot long, 2-inch diameter PVC screen below the floor of the excavation and
backfilled with native soils. The well was developed and sampled using a clean Teflon
bailer. The sample collected for metals analysis was filtered upon sample collection using
a 0.5 micron in-line filter.

The verification samples ('Schenian Sand', ES-1, and ES-2) were placed in appropriate
laboratory containers and transported in a chilled cooler to WAVES Environmental
Laboratory in Grand Rapids, Michigan for laboratory analysis. Sample "Schenian Sand1

was analyzed for VOC's and polynuclear aromatic hydrocarbons (PNA's). Samples ES-1
and ES-2 were analyzed for VOC's, semi-volatile organic compounds (SVOC's) including
PNA's, 11 metals, total sulfate, and total and amenable cyanide.

RESULTS AND RECOMMENDATIONS

Table 1 provides a summary of the analytical results of two soil samples (ES-1 and
'Schenian Sand') and one ground water sample (ES-2) collected during the shallow soils
excavation activities (see analytical report in Attachment 1). The table also presents the
Wisconsin NR 140 ground water quality standards for comparison purposes for ground
water sample ES-2.

The analytical results indicate that no VOC's or SVOC's were detected in soil samples
ES-1 and 'Schenian Sand' above their respective method detection limits. Similarly, total
sulfate, total cyanide, and amenable cyanide were not detected in the two soil samples
above their respective method detection limits. Meials in soil sample ES-1 were reported
at concentrations below or slightly exceeding the method detection limit.

Elevated detection limits of VOC's and SVOC's were reported for ground water sample
ES-2 due to matrix interferences during sample analysis, with the exception of benzene,
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ethyl benzene, toluene, and total xylene (BTEX), and naphthalene. BTEX compounds
were detected in the ground water sample at concentrations of 4.6 mg/L for benzene, 1.5
mg/L for ethylbenzene, 4.8 mg/L for toluene, and 7.1 mg/L for total xylene. Naphthalene
was present in the ground water sample at a concentration of 9.5 mg/L. Total cyanide
was detected in ES-2 at a concentration of 2. 1 mg/L, and total sulfate was detected in ES-
2 at a concentration of 260 mg/L. The reported concentrations of BTEX, naphthalene and
total cyanide in ES-2 exceed the enforcement standard and preventive action limit of the
Wisconsin NR 140 Public Health Ground Water Quality Standards.

The concentrations of BTEX, naphthalene and total cyanide in ES-2 may be elevated
because of the possible movement of contaminated ground water away from the area that
was solidified along the west side of the WF&L building during November 1993. The
investigation conducted along the west side of the WF&L building during September 1993
indicated that the shallow soils above the water table had elevated levels of BTEX,
naphthalene and total cyanide.

It is recommended that a permanent monitoring well be placed in the area of ES-2 as part
of the verification of in situ solidification/stabilization program that is planned for the
summer of 1994. Sampling and analysis of the monitoring well for VOC's, SVOC's
including PNA's, 11 metals, total sulfate, and total and amenable cyanide is also
recommended. Additional recommendations for future monitoring and/or remediation will
be made after the proposed monitoring well in addition to other verification monitoring
wells are sampled and analyzed.

If you have any questions regarding this interim closure report or desire additional
information, please do not hesitate to call.

Sincerely,

WW ENGINEERING & SCIENCE
Environmental Services

Douglas W. Lectka
Manager, Construction Services

lames G. Venn
Project Manager

Enclosures: Figure 1, Table 1, Attachment 1
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WORK PLAN FOR VERIFICATION SAMPLING \ ,. L. | 0| \0i<\( i ,
OF IN SITU STABILIZED/SOLIDIFIED SOILS U ^ ^ f l *' 1

AND INSTALLATION OF GROUNDWATER MONITORING WELLS
WISCONSIN FUEL & LIGHT COMPANY

MANTTOWOC, WISCONSIN

1.0 VERIFICATION SAMPLING OF IN SITU STABILIZED/SOLIDIFIED SOILS FOR
PHYSICAL TESTING AND CHEMICAL ANALYSIS

Cores of treated soils will be collected after the completion of the second phase of soil
remediation to verify that the stabilized/solidified media has been treated to design specifications.

The cores wi l l be collected with a drill string comprised of 6-inch I.D. hollow-stem augers (HSA)
and a 5-foot long, 3-inch diameter continuous split-spoon sampling device, mounted on a drilling
rig. The split-spoon sampler is positioned inside of and flush with the bottom of the lead auger
and is pushed under hydraulic pressure into the treated media, as the augers are advanced. At
5-foot intervals, the augers will be stopped and the sampling device retrieved. Cores will be
collected and visually inspected throughout the entire thickness of treated soils to show that
complete mixing and solidification have occurred. The contents of the sampling device will be
transferred to sample containers fashioned out of 5-foot sections of PVC gas line, sealed with
duct tape and transported to EARTH TECH's (The Earth Technology Corporation), formerly
WW Engineering & Science (WWES), facilities for testing and analyses.

The cores wil l be collected at eleven (11) locations as shown in Figure 1. Verification locations
VS-2, VS-3, and VS-4 were completed in 1993. Verification locations VS-1 and VS-5 through
VS-8 will be drilled to verify encapsulation at the top and bottom of the coal tar-impacted soils.
Verification locations VS-12 through VS-17 will be drilled to verify that the flanks of the
impacted soils have been encapsulated. The verification samples will be collected after all of the
impacted soils have been stabilized/solidified.

Cores from all verification sampling locations will be collected continuously from the surface to
the bottom of the treated media. Cores collected from the top 5 feet and bottom 5 feet of the
treated soils from verification sampling locations VS-I and VS-5 through VS-8 will be submitted
for physical testing and chemical analysis. The thickness of impacted soils decreases along the
southern and eastern flanks of the impacted soils. Therefore, cores collected from verification
sampling locations located along the flanks of the treated soils (VS-12 through VS-17) will come
from the middle portion of treated soils (approximately 12 to 17 feet below the top of the treated
soils). Cores submitted for testing and analyses from the top, bottom, and flanks of the treated
soils wil l , therefore, verify the effectiveness of soil stabilization/solidification to encapsulate the
coal tar-impacted soils within a very low permeability matrix.

There are two areas within the coal tar-impacted soils that wil l not be completely solidified and
encapsulated during the 1993 remediation, which is why the 1993 land remediation is called an
"interim remediation." One of the areas is the west boundary of the site adjacent to the
Wisconsin Central property. The heavily impacted materials extend right up to the property
boundary, and almost certainly go beyond it. However. Wisconsin Fuel & Light Company
(WF&L) has arranged for permission to investigate the extent of impact on the Wisconsin Central
property, but this area could not be included in the 1993 and 1994 land remediation.



The other area of impacted materials that will not be completely remediated during 1993 and
1994 is the area near SB-53 (intersection of l l t h and Chicago Streets). This area was not
included in the 1993 and 1994 remediation because of project timing and logistics. However,
WF&L understands that both areas of impacts which are not included in the 1993 and 1994
interim remediation will have to be addressed at a later date.

The modified static leachate test procedure using Manitowoc River water will be used for the
analysis of the samples of treated cores from the top, bottom, and flank of the stabilized/solidified
monolith. A description of this procedure is contained in Appendix D of the 1993 WWES report
"Pilot Test Repon. In Situ Stabilization/Solidification, Coal Tar Impacted Soil/Sediments,
Wisconsin Fuel & Light Company, Manitowoc. Wisconsin," dated February 1993. The modified
leachate test procedure is also presented in Appendix A of this Work Plan. The pilot test report
indicated that the static leachate procedure provided the best and most realistic constituent
concentrations. We expect that the analytical data from the static leachates from the verification
cores wi l l meet NR 140 groundwater quality standards.

All verification sampling boreholes will be backfilled with a cement bentonite grout from the
bottom up using a tremie pipe. The grout will be comprised of 97% neat cement and 3%
bentonite.

The verification cores will be analyzed for the parameters listed on Table 1. These physical and
chemical parameters are identical to the parameters that were selected for the verification cores
collected after the completion of the November 1992 pilot test. A sample of Manitowoc River
water wil l also be collected and analyzed as noted on Table 1 to assure that the river sample is
not contaminated prior to initiation of the laboratory leaching procedure.

Decontamination of all sampling and drilling equipment will be accomplished with a steam
cleaner. Decontamination water wil l be collected in a decontamination tank located at the site,
and pumped into 55-gallon drums for characterization and eventual disposal by WF&L.
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1.0 INTRODUCTION AND BACKGROUND

1.1 PURPOSE

EARTH TECH, formerly WW Engineering & Science (WWES), initially investigated Wisconsin

Fuel & Light Company's Manitowoc facility in August 1988 because the site at one time was the

location of a coal gas facility. EARTH TECH returned to the site in October 1991, November

1991, and April 1993 to further investigate the subsurface environmental conditions at the site.

The purpose of the investigations was to perform a detailed study to confirm the absence or

presence of coal tar-impacted soils and groundwater at the site. The studies resulted in the

gathering of on-site information concerning soil conditions, groundwater flow direction, and

groundwater quality.

A work plan was developed in June 1993 for interim remediation of on-site soils using in situ

stabilization/solidification, including collection and analysis of verification samples from the

solidified materials, and groundwater monitoring at the Wisconsin Fuel & Light Company

(WF&L) site. This remedial action plan was approved by the Wisconsin Department of Natural

Resources (WDNR) by a letter dated July 13, 1993. The remediation plan was implemented in

1993 and 1994.

The purpose of this report is to briefly summarize the scope of past investigations and their

conclusions, and to describe in detail the remediation work performed in 1993 and 1994 to

achieve interim environmental site closure.

1.2 SITE LOCATION AND DESCRIPTION

The Wisconsin Fuel & Light Company's former coal gas facility is located in the southeast

corner, Section 19, T19N, R24E within the City of Manitowoc, Manitowoc County, Wisconsin.

The site is bounded on the east by 10th Street and on the west by l l th Street. The Manitowoc

River and the Winter property border the site on the northwest and southeast, respectively (Figure

1).

The Winter property consists of an office building and small storage building with a paved

parking lot on the northeast side of the office building. The office building is located directly

over a former 200 MCF (200,000 cubic feet) gas holder foundation.
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Semivolatile Organic Constituents

Groundwater samples from MW-2 and -7 were found to contain concentrations of di-n-butyl

phthalate of 5 and 8 ug/L, respectively. The equipment blank was found to contain di-n-butyl

phthalate at a concentration of 28 ug/L. Di-n-butyl phthalate is not a normal constituent of coal

tar. No PAL or ES has been established for di-n-butyl phthalate. The groundwater sample from

MW-11 was found to contain acenaphthene, acenaphthylene, 2,4-dimethylphenol and phenol

concentrations of 5,5, 11 and 34 ug/L, respectively. No PALs or ESs have been established for

acenaphthene, acenaphthylene or 2,4-dimethylphenol. The detected phenol concentration does

not exceed the PAL.

The sample from MW-14 was found to contain 2-methylnaphthalene and naphthalene at

concentrations of 940 and 12,000 ug/L, respectively. No PAL or ES has been established for 2-

methylnaphthalene. The detected naphthalene concentration exceeds both the PAL and ES. No

other SVOCs were detected in any groundwater samples.

3.2 CONCLUSIONS

The measured water level elevations suggest that groundwater flow has been altered in the

vicinity of the solidified soil. Borings advanced into the solidified soils were dry to depth, well

below the groundwater table, and remained dry until filled. These results indicate that

groundwater does not permeate the interior of the solidified monolith of soils.

The results of laboratory analyses of soil verification samples indicate that constituent

concentrations in sample extracts are low. In most cases, extracted concentrations are below the

respective PALs, and in all cases are below the ESs. Since the verification samples were

collected from the upper, lower and side surfaces of the solidified monolith, it can be concluded

that the monolith will not impact above groundwater applicable standards.

The results of physical testing of soil verification samples indicate that the solidified soils exhibit

significant physical strength (UCS values ranging from 307 to 1492 psi). The solidified soils are

relatively impermeable, with all values less than or equal to 2.3 x 1Q-5 cm/s, and all but two less

than or equal to 3.1 x 10~6 cm/s. Measured sample weight losses during durability tests ranged

from 12.7 to 17.5 percent. The increase in weight loss values relative to the pilot test results is

attributed to the hardness of the matrix and the difficulty of obtaining an undamaged sample by

coring. The physical test results indicate that the remediation method resulted in a strong,

relatively impermeable monolith of solidified soil that encapsulates heavily-impacted soils and

prevents release of coal tar constituents to the surrounding groundwater.
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The results of laboratory analyses of groundwater samples indicate that groundwater near the

solidified monolith is impacted by several constituents associated with coal tar in concentrations

exceeding their respective ESs. As expected, the detected groundwater concentrations are higher

than were observed before remediation. These constituents include sulfate (MW-8), amenable

cyanide (MW-8 and -13), total cyanide (MW-2, -6 through -10 and -12 through -14), benzene

(MW-10 through -14), toluene (MW-14), xylene (MW-14) and naphthalene (MW-14). With the

exception of MW-2 and MW-6, each of these monitoring wells is in close proximity to the

solidified monolith. The remediation method displaces groundwater that cannot be incorporated

into the solidified monolith from the treated soil. It is likely that the enforcement standard

exceedances observed are related to groundwater displaced from heavily impacted soil. WF&L

understands that additional assessment, and possibly remediation, of the impacted groundwater

will be required.

3.3 RECOMMENDATIONS

Coal tar-impacted soil was encountered along the western and southwestern boundary of the site.

It is recommended that the adjacent property to the west (Wisconsin Central Railroad) and

Chicago Street be investigated to evaluate the nature and extent of coal tar-related impacts.

Groundwater adjacent to the solidified monolith appears to have been impacted by remediation

activities. It is expected that groundwater quality will improve over time. It is recommended

that additional sampling and analysis be conducted to monitor changes in groundwater quality.

Remediation alternatives for the coal tar-impacted sediments of the Manitowoc River are still

being considered. The results of the November, 1992 pilot test did not demonstrate the

effectiveness of in situ stabilization/solidification for treatment of river sediments. The cost for

developing effective in situ S/S techniques for river sediments at this site are expected to be

prohibitive. At this time, other remediation methods are expected to be more readily

implementable and cost-effective.
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EXECUTIVE SUMMARY

Horizon Environmental Corporation performed a subsurface investigation on the
Wisconsin Fuel & Light Co. site (the site) in the City of Manitowoc, Manitowoc County,
Wisconsin and on the Wisconsin Central Ltd. property located adjacent to and west of the
site. The investigation included JerLSoil borings^ on and around the site. four_of which
were completed as semipermanent-monitoring wells. In addition, ground water samples
were collected for analysis from existing monitoring wells on and around the site.

The results of the investigation included the following:

• One soil sample collected from a boring on the Wisconsin Central Ltd. property
contained detectable concentrations of semivolatile organic compounds. Two other
soil samples contained detectable concentrations oftotal but not amenable, cyajiide; __

• One ground water sample collected from a monitoring well on the Wisconsin Central
Ltd. property contained detectable concentrations oftotal and amenable cyanide;

• Ground water samples collected from existing monitoring wells located around the
solidified soil at the site contained detectable concentrations of volatile and
semivolatile organic compounds that generally were lower than concentrations
detected during the previous sampling and analysis event (October, 1994);

• One ground water sample collected from the site contained detectable concentrations
of volatile and semivolatile organic compounds in excess of concentrations detected
during the October, 1994 sampling and analysis event; and

• Ground water samples collected from the site contained detectable concentrations of
total and amenable cyanide that were generally unchanged from those detected during
the October, 1994 sampling and analysis event.

The conclusions of the subsurface investigation included the following:

• Coal tar impacts on the Wisconsin Central Ltd. property are limited in nature and
extent;

• Concentrations of volatile and semivolatile organic compounds in ground water at the
site generally are decreasing, and will likely continue to decrease;

• Cyanide impacts in ground water on and around the site have not decreased
appreciably. If cyanide concentrations do not decrease below applicable standards,
remediation activities may be required; and
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• Ground water in the vicinity of one monitoring well on the site appears to be affected
by coal tar constituents remaining in site soils. Remediation activities may be
required in the vicinity of this monitoring well.

Continued ground water monitoring is recommended to evaluate the attenuation of coal
tar impacts at the site. Based on the results of continued ground water monitoring,
remediation alternatives may be required.
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EXECUTIVE SUMMARY

Horizon Environmental Corporation performed a subsurface investigation on the
Wisconsin Fuel & Light Company site (the site) in the City of Manitowoc, Manitowoc
County, Wisconsin. The investigation included twelve soil borings on the southwest
portion of site and in the adjacent Chicago Street, south of the site. One temporary
monitoring well was installed in the vicinity of the twelve borings. In addition, ground
water samples were collected from fifteen monitoring wells on and around the Wisconsin
Fuel & Light Co. property for analysis.

The results of the investigation included the following.

• Samples collected from twelve soil borings contained detectable concentrations of
volatile organic compounds, semivolatile organic compounds, or both. Four soil
samples contained detectable concentrations of total and amenable cyanide. Evidence
of product was observed in the saturated zone in four of the borings. Discoloration,
odor, or headspace concentrations exceeding 1 ppm were noted in ten of the twelve
borings.

• Six ground water samples collected from existing monitoring wells contained
detectable concentrations of volatile organic compounds. The concentrations
exceeded the applicable Enforcement Standards in five of the samples. The sample
collected from the temporary monitoring well contained detectable concentrations of
volatile organic compounds, but none exceeded the applicable Enforcement
Standards.

• Three ground water samples collected from existing monitoring wells contained
detectable concentrations of semivolatile organic compounds. The concentrations
exceeded the applicable Enforcement Standards in two of the samples. The sample
collected from the temporary monitoring well contained a detectable concentration of
naphthalene in excess of the Enforcement Standard.

• Ground water samples collected from all but one of the existing monitoring wells
contained detectable concentrations of total and/or amenable cyanide. Five of the
samples contained total or amenable cyanide in excess of the Enforcement Standard
for cyanide. The sample collected from the temporary monitoring well contained
detectable concentrations of total and amenable cyanide, but neither exceeded the
applicable Enforcement Standards.

• Three ground water samples collected from the site contained detectable
concentrations of volatile organic compounds in excess of concentrations detected
during the previous sampling and analysis event (May 1995). The concentrations
decreased slightly in one sample and were essentially unchanged in the remaining two
that contained detectable concentrations.
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• Two ground water samples collected from the site contained detectable concentrations
of semivolatile organic compounds in excess of concentrations detected during the
previous sampling and analysis event. The concentrations were essentially
unchanged in the remaining sample that contained detectable concentrations.

• Eight ground water samples collected from the site contained concentrations of total
cyanide that were substantially less than those detected during the previous sampling
and analysis event. Four were essentially unchanged and one had increased.

• Seven ground water samples collected from the site contained concentrations of
amenable cyanide that were substantially less than those detected during the previous
sampling and analysis event. Four were essentially unchanged and two had increased.

The conclusions of the subsurface investigation included the following.

• The subsurface product in the vicinity of MW-14 appears to be limited to an area
approximately 20 feet wide, extending approximately 45 feet southeast of MW-14.
Based on field observations, the product appears to be present in discontinuous, thin
layers, below the water table.

• Ground water in the vicinity of MW-14 appears to be impacted by coal tar
constituents remaining in the saturated zone.

• Ground water concentrations of volatile and semivolatile organic compounds are
decreasing beneath all but the northwest portion of the site, and probably will
continue to decrease. Concentrations in the northwest portion of the site are
increasing, possibly indicating ground water movement to the west around the south
boundary of the solidified soil.

• Cyanide impacts in ground water beneath the site generally have decreased, although
in two locations total or amenable cyanide concentrations have increased since the
previous sampling and analysis event.

Over the majority of the site, continued ground water monitoring is recommended to
follow the progress of attenuation of coal tar impacts. Two issues will require action: 1)
Impacted ground water along the northwest boundary of the Wisconsin Fuel & Light Co.
property should be prevented from leaving the site; and 2) the area of free phase organic
liquid in the vicinity of MW-14 should be monitored for migration of free phase and
dissolved organic constituents to minimize future ground water impacts. If future
monitoring indicates that the free phase and dissolved constituents are migrating away
from the area of MW-14, then remediation of the source area may be required.
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2984 Shawano Avenue in Green Bay

Mr. James R. Reyburn
State of Wisconsin
Department of Natural Resources
Environmental Response & Repair Program
1125 N. Military Avenue
Box 10448
Green Bay, Wisconsin 54307-0448

RE: WISCONSIN FUEL AND LIGHT COMPANY

Dear Mr. Reybum:

Please find enclosed a site map of our planned deep monitoring well locations at the
Wisconsin Fuel & Light site. As we discussed last week, the four wells will be
terminated at a maximum depth of 40 feet with the screens in Chicago Street set at a
depth of 25 to 40 feet. This will eliminate the necessity of drilling from 40 to 60 feet
with mud rotary.

In addition, we are planning to start the work on March 31, 1997. I will contact you late
this week concerning startup of the job.

Sincerely,

HORIZON ENVIRONMENTAL

ies G. Venn
Senior Project Geologist

Horizon Environmental Corporation 4595 Broadmoor SE. Suite 200. Grand Rapids Ml 49512
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EXECUTIVE SUMMARY

Horizon Environmental Corporation performed a ground water control investigation at
the Wisconsin Fuel & Light Company site in the City of Manitowoc, Manitowoc County,
Wisconsin. The investigation included installing three deep monitoring wells around the
perimeter of the free phase product area in Chicago Street, installing one deep monitoring
well adjacent to MW-12, collecting and analyzing ground water samples from the 18 new
and existing on-site monitoring wells, conducting in situ hydraulic conductivity tests on
five monitoring wells to determine the hydraulic conductivity of the water table aquifer,
and estimating the pumping rate for a future ground water control well which will be
constructed to prevent ground water from migrating from the western boundary of the
WF&L site.

The results of the investigation included the following.

• Ground water samples collected from all eighteen monitoring wells contained
detectable concentrations of amenable and total cyanide, with the exceptions of MW-
5 and MW-17T which did not contain amenable cyanide. The concentrations of
amenable and total cyanide exceeded the applicable Enforcement Standards in nine of
the wells.

• Ground water samples collected from ten monitoring wells contained detectable
concentrations of volatile organic compounds. The concentrations exceeded the
applicable Enforcement Standards in eight of the wells.

• Ground water samples collected from six monitoring wells contained detectable
concentrations of semivolatile organic compounds. The concentrations exceeded the
applicable Enforcement Standards in four of the wells.

• The amenable and total cyanide concentrations observed in ground water samples
from the monitoring wells in the vicinity of the solidified soil matrix have generally
decreased since the May, 1995 and June, 1996 monitoring events. Only MW-2 and
MW-6 have shown significant increases in cyanide concentrations. The increase in
MW-2 may be related to the nearby free phase product area in Chicago Street. The
increase in MW-6 may be related to the nearby gas holder foundation.

• The volatile organic concentrations in the monitoring wells have generally improved
between the June, 1996 and April, 1997 monitoring events. BTEX concentrations
have decreased significantly in MW-11 and MW-14 between 1996 and 1997. The
monitoring wells that have shown significant increases in volatile organics are
benzene in MW-10 and BTEX in MW-12.

• The semivolatile organic concentrations in the monitoring wells are concentrated in
MW-12, MW-12D, MW-13, and MW-14 which are located along the south side of
the solidified soil matrix, and within the free phase product area in Chicago Street.

jb\f:\Jane(VPrqjecls\WisconsinFuel&Light\0106\G WReport



Monitoring wells MW-12, MW-12D, and MW-13 are located in areas where heavily
coal tar impacted soils were excavated and removed after nearby soils were solidified
with the soil stabilization/solidification process during 1993.

• It appears that the inorganic and organic constituents in MW-14 have not migrated
very far from the free phase product area in the western portion of Chicago Street.
This is based on the .low concentrations of inorganic and organic constituents in the
ground water in deep monitoring wells MW-19T, MW-20T, and MW-21T that were

• constructed during April 1997.

• The average hydraulic conductivity for the 30 feet thick aquifer within the western
portion of the WF&L site is approximately 53 feet/day. The estimated ground water
flow velocity within this area of the site is 0.355 feet/day (130 feet/year).

• A ground water control well simulation was accomplished assuming a purge well
(designated PW-1) would be placed along the western boundary of the WF&L site
southwest of the MW-12, MW-12D well cluster. The ground water simulation was
accomplished using a two dimensional ground water flow model called TWODAN.

• A pumping rate of up to 20 GPM for PW-1 should be sufficient to capture and to
prevent offsite migration of impacted ground water along the western boundary of the
WF&L site. This capture zone includes the monitoring wells that are particularly
impacted and have the Enforcement Standard exceedances, namely MW-12, MW-
12D, MW-13, and MW-14.

Based on the results of this investigation, the following recommendations were made.

• A pumping well should be installed at the location of PW-1 in order to control
migration of impacted ground water along the western boundary of the WF&L site.
A pumping rate of up to 20 GPM for the pumping well should be established based
on the results of the ground water control well simulation.

• Continued annual monitoring of ground water from the eighteen monitoring wells is
recommended to track the ongoing attenuation of cyanides and volatile and
semivolatile organic compounds.

jb\f:Uanet\Prqjects\WisconsinFuel&Light\0106\GWReport
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EXECUTIVE SUMMARY

Horizon Environmental Corporation installed and started up a ground water control
system, consisting of a ground water production well (designated PW-1) and carbon
adsorption pretreatment system, at WF&L's Manitowoc facility during October and
November 1997. The installation and operation of the ground water production well and
pretreatment system had two primary purposes, which were (1) to prevent off-site
migration of impacted ground water along the western boundary of the WF&L site and

• (2) to verify that the impacted ground water is being captured at the production well by
measuring static water levels in all of the on-site wells at timed intervals after system
start-up.

The ground water control system installation and start-up included the following:

The installation of the production well was provided with 6-inch diameter black steel
casing, a wire wound screen set at a depth of 20 to 35 feet below grade, and a Vi HP
stainless steel electrical submersible well pump selected to pump up to a rate of 20 GPM.

The installation of the carbon adsorption pretreatment system included two 800-pound
granular activated carbon vessels in series, a bag filter, a turbine flow meter, and
transmission piping from the production well to the WF&L building and the sanitary
sewer manhole.

WF&L was required to obtain two permits prior to start-up of the ground water control
system. The first permit from the City of Manitowoc Director of Public Works allows
discharge of up to 20 GPM of pretreated ground water into the sanitary sewer. The
second permit is a ground water discharge permit from the City of Manitowoc
Wastewater Treatment Facility (WTF), and it allows discharge of pretreated ground water
into the sanitary sewer as long as the effluent samples from the pretreatment system meet
the WTF's discharge limits.

Horizon started up the production well and pretreatment system at 6:30 P.M. on
November 12, 1997 at 10.6 GPM after completing an initial test at 20 GPM to check the
system for leaks.

Influent and effluent ground water samples were collected one hour after start-up, one
day after start-up, and one set of samples per week during the first month of operation (as
required by the WTF permit). The ground water samples were analyzed for volatile
organic compounds, semi-volatile organic compounds, total petroleum hydrocarbons
(TPH), oil & grease, pH, total and amenable cyanide, and 13 metals.

Static water levels were measured in all of the site monitoring wells and PW-1 prior to
start-up and three times after start-up to verify that the production well is effectively
capturing the impacted ground water in Chicago Street and North 11 ( 1 Street and
preventing off-site migration. Ground water elevation maps were generated for each set
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of static water levels. The maps that were generated from the three sets of static water
level measurements taken after start-up indicate that PW-1 has created a zone of capture
that is effectively controlling ground water flow and preventing off-site migration in
Chicago Street and North 11th Street.
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Wisconsin Public Service Corporation

(a subsidiary o1 WPS Rnr.ourros Curpotalioi i l

700 North Adams Stfoei

P.O. Box 19002

April 19 2002 —^1=—- Green Bay. Wl 54307-9002

Ms. Annette Weissbach
Wisconsin Department of Natural Resources
P.O. Box 10448
Green Bay, Wl 54307-0448

Dear Ms. Weissbach:

Case Status Update, WPS School Street, Two Rivers, WDNR BRRTS #: 02-36-000255
and 402 N. 10th Street. Manitowoc. WDNR BRRTS #: 02-36-000219

At a meeting held on March 8 with representatives of the Department, Bruce Urben, Jenny
Pelczar, and Cathy Rodda, WPS agreed to provide a proposed plan for conducting additional
groundwater monitoring and sediment investigations at our gas plant sites. We also agreed to
propose a prioritization of sites for the next cleanup. The date for this submittal was originally
April 15. However, because we were unable to meet with city of Marinette officials until April 12,
it will be submitted by April 29.

The proposed plan will include groundwater monitoring at the Two Rivers site. A specific
cleanup schedule for the Two Rivers site is uncertain at this point. (At our meeting, we were
asked to evaluate Marinette as the next cleanup priority.) Although city of Two Rivers officials
contacted us a few years ago about redevelopment of the area, it is my understanding that the
city elected not to proceed due to constraints imposed by floodplain issues and the condition of
the large adjoining parcel. At the time, this information was used to establish Oshkosh as the
next cleanup priority.

The plan will also include a proposal for a follow-up investigation of river sediments at the
Manitowoc site since all prior studies were done when Wisconsin Fuel and Light owned the site.
WPS will continue to operate the groundwater treatment system at Manitowoc and will conduct
groundwater monitoring in accordance with the existing plan.

Our proposal for work to be done in 2002 and 2003 will be submitted to Bruce Urben by
April 29. In the meantime, you may be interested in observing the cleanup now underway in
Oshkosh. Kathy Sylvester and two other Department representatives are planning to visit the
site in early May. An engineer from our consulting firm, Natural Resource Technology, will
accompany them on their visit to explain the cleanup activities.

If you have additional questions, please call me at (920) 433-1140.

Sincerely,

Connie K. Lawniczak
Manager Environmental Programs

cc: Jenny Pelczar - WDNR
Bruce Urben - WDNR

www.wpsc.wpsr.com
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Wisconsin Public Service Corporation

(a suur,.diary ol WPS Resources Corporation)

700 North Adams Street

P.O Box 19002

ireen Bay. Wl 54307-9002April 29, 2002
This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

Mr. Bruce Urben
Wisconsin Department of Natural Resources-Northeast Region
P.O. Box10448
Green Bay, Wl 54307-0448

Dear Mr. Urben:

Remedial Program Planning Update, Former Manufactured Gas Plant Sites
WDNR BRRTS # as Listed Below By Site

In follow up to our meeting of March 8, 2002 and our response letter of April 2, 2002,
Wisconsin Public Service Corporation (WPS) is pleased to provide you with an update of
our site characterization and remediation activities at our various former manufactured gas
plant (MGP) sites. One of the objectives of our March 8, 2002 meeting at your office was to
discuss the priorities envisioned by WPS for the sites in our program planning goals. This
letter summarizes our MGP program accomplishments and, based on input from the
Wisconsin Department of Natural Resources (WDNR), its immediate future direction.

MGP Program Background

WPS has been actively engaged in addressing our former MGP sites for a considerable
period of time. Our progress in the assessment of environmental restoration needs of these
properties is summarized on the attached Table 1. As we discussed, WPS only recently
became responsible for the Manitowoc and Wausau MGP sites through its acquisition of
Wisconsin Fuel & Light Company in 2001.

During the mid to late-1980's, the potential concerns associated with these sites was
becoming evident. In 1985, a U.S. EPA study (known as the Radian Report) identified
some 1500 former MGP sites around the country and concluded that much more research
was needed to ascertain the full effects of wastes deposited at these sites. WPS actively
identified those sites for which the company had potential cleanup liability through its
predecessor corporations dating back to the late 1800's. During that period through the late
1980's, sampling was conducted to preliminarily identify the presence or absence of MGP
residuals on the properties. Based on these findings, WPS developed an MGP site
management program.

Phase I and/or II site investigations were conducted on at least four sites annually from the
early to mid-1990's in order to gather comparable levels of environmental data from each of
the sites. Site investigations were completed through Phase II in order to evaluate ultimate
probable costs and develop remedial priorities. In the mid-1990s, sediment issues also had
been identified at five sites and investigations were subsequently expanded into adjacent
rivers. By 1997, these studies had been concluded and Remedial Action Option Reports
(RAOR) had commenced for the Green Bay, Oshkosh and Stevens Point sites.

www.wpsc.wpsr.com



Mr. Bruce Urben
April 29, 2002
Page 2 of 4

Remediation of the sites commenced in 1998 at Stevens Point while the RAOR and
remedial design continued at the Sheboygan-Campmarina and Oshkosh sites, respectively.
During this time, WPS also became aware of the Menominee Michigan MGP site. We have
worked with the Michigan Department of Environmental Quality (MDEQ) in completing site
investigations at that location as well.

In order to accommodate Brownfield redevelopment plans of the City of Sheboygan
remediation of the two Sheboygan sites commenced in 2000 and continued into 2001.
Work at the Oshkosh site commenced in 2002 and is in progress. In addition, supplemental
investigations have continued at other sites.

As shown on Table 1, WPS has actively performed site characterization, RAOR, remedial
design and/or remediation activities on from four to seven sites simultaneously each year
since 1994. Based on our discussions on March 8, 2002, there may be some confusion
within WDNR on the status of data collection and/or remedial planning at each MGP site.
Because of the large number of submirtals made to the various WDNR offices over this
period of time, WPS has summarized the reports completed and submitted to-date in
Attachment A.

Future Activities

WPS planned program activities for the next 18-month period through 2003 are shown on
Table 1. In summary, remediation planning activities will commence in 2002 for both the
Marinette and Menominee sites, and in 2003 for the Two Rivers site. Other sites awaiting
remediation will be monitored or investigated as needed to prepare for future remediation.
We believe the anticipated activities into 2003 are responsive to WDNR's concerns and
preferences discussed at our March 8, 2002 meeting. These activities are summarized in
greater detail by site below:

Green Bay. Wisconsin (BRRTS # 02-05-000254)

A round of groundwater monitoring will be performed in the Summer of 2002, as indicated in
our February 14, 2002 letter to Kristin DuFresne of WDNR. An updated summary of
groundwater conditions will be provided to the WDNR in 2002 with plans for subsequent
annual monitoring.

Manitowoc, Wisconsin (BRRTS #: 02-36-000219)

The existing groundwater remediation system will be maintained and monitored.
Supplemental assessment of sediments will be conducted in fall 2002 to evaluate current
conditions. A work plan will be submitted to the WDNR in advance of the additional
sediment assessment work.

Marinette, Wisconsin (BRRTS #: 02-38-000047)

WPS has agreed to work cooperatively with the City of Marinette on their Menominee River
access project at Boom Landing Park. Toward this goal, WPS will conduct supplemental
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JUNE 2000 SURVEY OF SEDIMENT CONTAMINATION
ON THE MANITOWOC RIVER, MANITOWOC, WISCONSIN

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

Prepared by:

Scott Cieniawski
Kathy Bryant

Demaree Collier

U.S. Environmental Protection Agency
Great Lakes National Program Office

77 W. Jackson Blvd. (G-17J)
Chicago, IL 60604

phone: 312-353-9184

September 2002



Reference 33

Wisconsin Public Service Corporation

(a subsidiary o) WPS Resources Corporationl

700 North Adams Street

P.O Box 19002

Green Bay. Wl 54307-9002

January 29, 2003

Ms. Annette Weissbach
Wisconsin Department of Natural Resources
P.O. Box 10448
Green Bay, Wl 54307-0448

Dear Ms. Weissbach:

SUBJECT: Request for Case Status Update:
Manitowoc Gas Plant Site - WDNR BRRTS#: 02-36-000219

An update on activities at the Manitowoc site will be submitted by the end of February.
This update will include the results of the annual groundwater sampling, the remediation
system operation and monitoring report, and plans for a current conditions sediment
assessment to be performed this year, 2003.

Please call me at (920) 433-1140 if you have any questions.

Sincerely,

xv,,xrv_y

Connie K. Lawnizcak
Manager Environmental Programs
Telephone: (920)433-1140

vav

www.wisconiinpublicservice.com
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Report On The Investigation Of

The Public Water Supply System Serving
The City Of Manitowoc, Wisconsin

MANITOWOC
This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

General Facility Description

The water supply system is owned by the City of Manitowoc and operated by Manitowoc Public
Utilities (MPU). The water supply system is composed of 1 raw water intake, a shore well, 3 low
lift pumps delivering raw water to the microfiltration plant, 2 clearwells, 3 highlift pumps
delivering water to the distribution system, 2 radial collectors, 2 booster stations, about 170 miles
of water main, 2 elevated storage tanks, one ground storage reservoir, and 3 pressure zones.
Chemical addition consists of polyphosphate, chlorine, and fluoride. Auxiliary power is
provided for the microfiltration plant through alternate electrical feeds equipped with automatic
transfer switches. The New York Booster Station includes 1 pump with a diesel-fueled engine
drive. The Southwest Booster Station includes 1 pump with a natural gas-fueled engine drive.

Description of Unit Processes

Raw Water Intakes: One main intake supplies water from Lake Michigan to the shore well. This
intake was installed in 1970. It is 48 inches in diameter, approximately 9250 feet long, located in
35 feet of water. There are also 2 additional intakes supplying water to the power plant that can
be utilized if needed.

Underwater inspection of the intake has revealed minimal concern over zebra mussel
encrustation. The intake has not been inspected for several years however. The intake should be
scheduled for inspection in 2003 and annually thereafter.

Shore Well: The shore well and pumping station is located on the shore of Lake Michigan
directly east of the microfiltration plant and MPU. This structure houses the shore well, bar
screen, and low lift pumps.

Each February, the shore well is isolated and deoxidized for 7 days using a sodium bisulfate
solution in order to control the accumulation of zebra mussels.

The shore well itself is circular and is 32 feet in diameter and 50 feet deep. A traveling screen
separates the raw water intake and the shore well. The shore well is divided in half by a wall
with a 48' sluice gate. The total capacity of the shore well is approximately 300,000 gallons.
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A portion of Manitowoc's source water area draining into Lake Michigan
Photograph courtesy of E. Spencer

Source Water Assessment

For Manitowoc Public Utilities

Manitowoc, Wisconsin
May 7, 2003

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

A report provided by the
Wisconsin Department of Natural Resources
Bureau of Drinking Water and Groundwater
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Wisconsin Public Service Corporation

(a subsid iary of WPS Resources Cotporalionl

700 Noah Adams Sueet

PO Box 19002
July 23, 2003

Mr. Bruce Urben
Wisconsin Department of Natural Resources-Northeast Region
P.O. Box 10448
Green Bay, Wl 54307-0448

Dear Mr. Urben:

MGP Site Status Summaries ,
JXW

Attached is an updated timeline overview and individual site summaries for Wisconsin
Public Service Corporation's former manufactured gas plant (MGP) site management
program. We are providing this update as part of our continued effort to communicate
to the Wisconsin Department of Natural Resources the status and priorities envisioned
by WPS for our MGP site program as planning and remediation work evolves.
Individual project contacts within WDNR are copied on this transmittal to keep them
informed of current progress with respect to sites they manage.

Our progress in the assessment of environmental restoration needs and remediation of
these properties is summarized on the attached Table 1. Status summaries for our ten
sites in Wisconsin are included by site in Attachment A.

As you know, WPS needs to be somewhat flexible in implementing our MGP site
management program. We continually review planned activities and will adjust our
priorities in response to new information on site conditions and/or required resources.
Of course, any major change to this program will be communicated to WDNR, as
appropriate. If you have any additional questions, please call me at (920) 433-1140.

Sincerely,

Jf

Connie K. Lawniczak
Manager Environmental Programs

Enc: Table 1 - Manufactured Gas Plant Site Management Summary Timeline
Attachment A - Status Summaries by Site

cc: Ms. Kristin DuFresne, Northeast Region/Green Bay
Ms. Annette Weissbach, Northeast Region/Green Bay
Ms. Cathy Rodda, Northeast Region/Peshtigo Service Center
Ms. Kathy Sylvester, Northeast Region/Oshkosh Service Center
Mr. John Feeney, Southeast Region/Milwaukee
Mr. Tom Hvisdak, Northern Region/Wisconsin Rapids Service Center
Ms. Lisa Gutknecht, West Central Region/Wausau Office
Ms. Jennifer Pelczar, Northeast Region/Oshkosh Service Center
Mr. David Hildreth, Northeast Region/Green Bay

www.wpsc.wpsr.com



MANITOWOC MGP SITE PROGRESS SUMMARY

BRRTS#: 02-36-000219

JULY 2003

UPLAND

Status Summary

The Manitowoc Site has undergone a
soil excavation and solidification
remediation in 1994. Additionally, an
active groundwater treatment system has
been in place since 1997. These were
done while the site was still property of
WF&L. In 2001, WPS purchased the
property and has performed an
evaluation of the groundwater treatment
system. Annual groundwater monitoring
and operation of the system continues at
the site.

Reporting

Results of annual groundwater
monitoring will be reported in 2003.
Reporting format is being converted
over to using WDNR form 4400-194.

Monitoring

Seventeen monitoring wells are at the
facility. The wells are being monitored
for VOCs, PAHs and cyanide on an
annual basis.

Future Direction

The future direction for this site is the
continued operation and monitoring of
the groundwater remediation system.
DNAPL coal tar removal from one
monitoring well was initiated in 2003.
In addition, groundwater monitoring will
continue annually. The forthcoming
2003 annual report will include
recommendations for changes to the
monitoring network.

Work Completed

1988-Site Investigation
1994 - Soil Shallow Excavation and

Solidification
1995 - Phase II Site Investigation
1996 - Phase II Site Investigation
1997 - Groundwater Treatment System

Installed
2001 - WPS purchase property from

WF&L and re-evaluate treatment
system

1515/Site Progress Summaries/Manitowoc-Jul03 WISCONSIN PUBLIC SERVICE CORPORATION



MANITOWOC MGP SITE PROGRESS SUMMARY

BRRTS#: 02-36-000219

JULY 2003

SEDIMENTS

Determination of Area/ Extent of
MGP Residuals

The aerial extent of MGP Residuals in
the Manitowoc River has been
determined in 1992 (by consultants for
Wisconsin Fuel & Light) and by U.S.
EPA's Great Lakes National Program
Office (GLNPO) in 2000. WPS
performed a follow-up survey of the
extent of MGP residuals in May 2003.
This survey consisted of poling and
collecting grab samples.

Remedial Design

A pilot solidification of contaminated
sediments was conducted in 1993. No
additional remedial design activities are
planned at this time.

Remediation/Natural Recovery

Remediation activities are not planned at
Manitowoc at this time, as WPS is
addressing other sediment sites.

Sediment Coring Survey Future Direction

GLNPO collected eight core samples in
the Manitowoc River in 2000. Most
samples were collected in the vicinity of
the former MGP site. Sample
concentrations ranged from less than
detection (in buried sediments upstream
of the site) to 277 ppm (in buried
sediments adjacent to the site) total
PAHs.

Sediment Investigation Reports

WPS has conducted a survey of the
extent of MGP residuals in the river and
will report results to WDNR.

Work Completed

1992 - Environmental Site Investigation
1993 - Pilot Test Report In Situ

Stabilization/Solidification Coal
Tar Impacted Soil/Sediment

GLNPO produced "June 2000 Survey of
Sediment Contamination on the
Manitowoc River, Manitowoc,
Wisconsin". WPS will provide results
of the poling and grab sample survey in
summer 2003.

1515/Site Progress Summaries/Manitowoc-Jul03 WISCONSIN PUBLIC SERVICE CORPORATION
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Weissbach, Annette E

From: Chronert, Roxanne N.
Sent: Monday, August 18, 2003 11:30 AM
To: Weissbach, Annette E
Subject: FW: Manitowoc River

MVC-OI2S.JPG MVC-013S.JPG MVC-OMS.JPG MVC-009S.JPG MVC-OIOS.JPG MVC-OHS.JPG

Original Message
From: Volenberg, Ryan M
Sent: Sunday, August 17, 2003 4:41 PM
To: Chronert, Roxanne N.
Subject: Manitowoc River

Roxanne-

I got a call about this from the Manitowoc PD this weekend. This is a really weird spill I think it is more of an ongoing
release. There is what appears to be a petroleum sheen on the water surface (Manitowoc River) that burns off with the
sun. However, when I go over the area with my boat motors, the stuff boils up to the top and creates another sheen. I
took waters samples and will be mailing them out the the lab tomorrow. If you get the chance, give me a call tomorrow.
Thanks. I will fill out the spill form this week.

Ryan

Your files are attached and ready to send with this message.
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08-16-2003 Manitowoc River - Turning Basin near WPS Coal Tar Site
Photos by Ryan Volenberg
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October 2, 2003 -0Reference 38

Connie Lawniczak
Manager - Environmental Programs
Wisconsin Public Service Corporation
PO Box 19002
Green Bay Wl 54307-9002

SUBJECT: Release of Coal Tar to the Manitowoc River
Surface Water Sampling Results
WPS Site (former Wl Fuel & Light), 402 10th Street, Manitowoc
BRRTStf 02-36-000219

Dear Ms. Lawniczak:

Enclosed are photos and analytical results of surface water samples collected near the coal tar
deposit in the Manitowoc River in August 2003. The State Lab of Hygiene (SLOH) has indicated
that the fingerprint of the hydrocarbon analysis most closely represents "possible creosote oil
components." Based on the analysis and these comments it appears this sample indicates that
coal tar is being released to the environment.

We believe you are responsible for investigating and restoring the environment at the above-
described site under Section 292.11, Wisconsin Statutes, known as the hazardous substances
spills law. The Department hereby requires WPS to investigate the degree and extent of the
problem and at a minimum, conduct an Interim Action according the requirements of NR 708.11
Wis. Adm. Code.

By October 17, 2003, please provide me with a letter and workplan describing what interim
action WPS intends to take to remedy the coal tar release into surface water at the WPS site in
Manitowoc.

Background

There have been occasional sitings of oil sheens and slicks on the surface of the Manitowoc
River, behind the old WPS building, by the 8th Street bridge, submarine, and harbor area since
the Fall of 2002 (Warden-substance release notifications). We had assumed that the releases
were related to motorboat/tugboat traffic, but at times, the oil sheens/slicks were observed
without the presence of the any boating/tugging activities. It wasn't until recently that a
complaint from anglers on the river led us to the actual WPS coal tar deposit area where the
local Conservation Warden collected surface water samples and had them analyzed. It is likely
that the oil sheen described in the previous reports and complaints had originated from the coal
tar deposit. There is little human activity along the shore between the coal tar deposit and the
immediate downtown area, thus the connection wasn't as obvious as perhaps it should have
been.

www.dnr.state.wi.us Oualiiy Natural Resources Management
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Warden Jon Scharbarth was notified by the Manitowoc City Police Department on the night of
August 15, 2003, when someone reported large oil sheens on the surface of the water at the
retaining wall near the former Wisconsin Fuel and Light building on 10th Street. Warden
Scharbarth visited the site around midnight that night but it was too dark to see anything,
however, he did report smelling a coal-tar type odor.

On August 16, 2003, Warden Ryan Volenberg, along with two members of the US Coast Guard
in their boat, drove to the site to follow up on the complaint. Volenberg collected a surface water
sample at the oil sheen observance area above the deposit, as well as two additional samples,
upstream and downstream of the oil sheen observance area (photos enclosed). Warden
Volenberg reported that while collecting the samples and "going over the area with my boat
motor, the stuff boils up to the top and creates another sheen. He submitted the samples to the
SLOH where a comparative analysis was performed to identify the source of the oil sheen, more
specifically to ascertain if the oil sheen was fuel oil or coal tar related. As they didn't have a
specific chromatograph of coal tar, Matt Roach of the SLOH stated that the chromatograph most
closely resembles creosote (see attached analyses). No detects of petroleum compounds were
measured in the upstream and downstream samples.

I understand that your consultant, Natural Resource Technology, was planning to conduct
poling and grab sample survey in summer of 2003. We are awaiting results of that survey as
well as the annual groundwater monitoring reports of 2002 and 2003. You may submit those
reports along with the letter and workplan on October 17, 2003.

We very much appreciate that WPS has developed an overall former manufactured gas plant
(MGP) site management program. We understand that you are able to be flexible in
implementing this program and continually review and adjust priorities in response to new
information on site conditions. In light of this apparently on-going release of coal tar occurring in
the Manitowoc River, we believe you now need to consider reprioritizing your overall work effort
and address the Manitowoc site in the immediate future.

If you have questions in regard to this letter please call me at 920-492-5865 or email me at
Annette.Weissbach ©dnr.state.wi.us. I look forward to your timely response.

Sincerely,

Annette Weissbach
Hydrogeologist
Remediation & Redevelopment Program

Attach: Analytical results and Photos

e-cc: Ryan Volenberg, Mike Hanaway - DNR Mishicot field office
Jenny Pelczar - DNR Oshkosh Service Center
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Reference 39

October 14, 2003
(1530)

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

RE: Phase 1 Sediment Sampling Results for the Former Wisconsin Fuel & Light
Manufactured Gas Plant, Manitowoc, Wisconsin
BRRTS ID: 02-36-000219

During the week of May 18, 2003 Natural Resource Technology, Inc. (NRT) conducted the first
phase (Phase 1) of sediment investigative field work at the former Wisconsin Fuel & Light
(WF&L) manufactured gas plant (MGP) site. The investigation focused on defining the
horizontal extent of impacted surficial sediments in the Manitowoc River, sediment thickness
and surface sediment types.

The former MGP site is located at 402 North Tenth Street in Section 19, Township 19 North,
Range 24 East, City of Manitowoc, Manitowoc County, Wisconsin (Figure 1).

PREVIOUS SEDIMENT INVESTIGATIONS

WW Engineering and Sciences (WWE) performed sediment sampling in 1991 using an offshore
drill rig (for stations SB-21 through SB-35, SB-41, and SB-42) and Wildco® Sediment Corer
(for stations SD-01 through SD-06). Results are reported in "Environmental Site Investigation
Former Coal Gas Manufacturing Plant - Manitowoc, Wisconsin, Project No. 22159," WW
Engineering & Sciences, January 1992. Sampling locations are shown on Figure 2. Core
samples collected from the drill rig ranged from 4-14 feet while the Wildco® Sediment Corer
penetrated 30 inches or less. All sediment samples were collected from within approximately
200 feet of shore. In addition, results were reported for a "heavily coal tar impacted sediment"
sample with 14,000 mg/kg total PAHs in "Pilot Test Report, In-Siru Stabilization/Solidification
Coal Tar Impacted Soil/Sediments, Wisconsin Fuel & Light Company, Manitowoc, Wisconsin,
Project No. 22446," WW Engineering & Sciences, February 1993. No details on sample
locations or collection methods were presented.

The following observations were noted during review of WWE reports:

• Total polynuclear aromatic hydrocarbons (PAHs) ranged from below the detection limit
to 11,000 mg/kg (mg/kg) in core samples. The highest total PAHs were measured in SB-
28 (Figure 2);

23713 W. Paul Road, Uni t D- Pevvaukee, Wl 53072- (262) 523-9000 -Fax (262) 523-9001
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• The stations with sediment PAHs above 450 mg/kg were generally near shore, adjacent to
the site (except for SB-27 and SB-31 which were approximately 100 feet off shore;
Figure 2);

• The U.S. Army Corps of Engineers (USAGE) has performed periodic maintenance
dredging of the river in the vicinity of the site; and,

• MGP residuals were generally reported in the upper 6 feet of sediments.

During June 2000, the U.S. Environmental Protection Agency's Great Lakes Nation Program
Office (GLNPO) and the USAGE collected vibracores and Ponar® grab samples for a screening
level sediment survey on the Manitowoc River (Appendix A). Several of the sampling stations
were in the vicinity of the former WF&L site. The vibracores were extended to approximately
50 inches below river bottom, while the Ponar® grab sampled the top 6 to 8 inches of sediment.
GLNPO screened for PAHs, oil and grease, pesticides, PCBs, volatile organic compounds
(VOCs), total organic carbon (TOC), total cyanide, ammonia and metals (arsenic, cadmium,
chromium, copper, lead, mercury, nickel, silver, and zinc). Laboratory toxicity tests (using
Hyalella azteca and Chironomus tentans) were also conducted on grab samples. Based upon the
sediment survey, GLNPO drew the following conclusions:

• PAH concentrations in the sediments in the vicinity of the former WF&L facility are
elevated and potentially present an ecological and/or human health risk;

• PAHs and Oil & Grease are the primary contaminants of concern identified at the site;

• Metals and PCBs are not present in the sediments at levels that present a major ecological
and/or human heath risk; and,

• Historical data along with the results of the 2000 assessment indicate a potential on-going
source of contamination to the sediments of the turning basin, potentially from
contaminated soil/groundwater coming from the former WF&L site.

It should be noted that from 1992 to 1994 shallow excavation and in-siru stablization was
performed on upland soils at the site. In addition, upland groundwater has undergone
remediation since 1997 that includes groundwater recovery and treatment.

PROJECT OBJECTIVES

Based on the available historic information pertaining to the site, the investigation was developed
to evaluate MGP related impacts on the sediments of the Manitowoc River. The Phase 1
sediment investigation objectives include the following:

• Evaluate the lateral extent and thickness of surficial soft sediments in the river;

• Compare the 2003 results with WWE samples (1991) and GLNPO samples (2000) and,
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October 14, 2003
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• Obtain an accurate survey of the site to rectify sample locations with previous sediment
studies.

2003 SITE INVESTIGATION

Poling Locations

Soft sediments were penetrated with a pole along transects to determine the current status of
areas where MGP residuals were detected during the 1991 and 2000 surveys and to fill in data
gaps and to aid with determining the current extent of sediment with MGP residuals (Figure 3).
Poling was conducted along 8 transects, 6 perpendicular to shore (transects 1 through 6) and 2
horizontal (transects 7 and 8) to the shore (Figure 3). Transects were located within the WWE
sediment sample locations completed in 1991 and the GLNPO sample locations completed in
2000. Poling locations for transects 1 through 6 were initiated close to shore (approximately 0-
10 feet from the existing shoreline) and proceeded out at approximately 100 foot intervals across
the turning basin. Poling locations for transects 7 and 8 were based upon field observations of
MGP related impacts.

Transect 1 was located approximately 2,000 feet upstream of the site in order to determine
background conditions. Transects 5 and 6, which were located downstream of the site and
outside the area previously identified as being MGP impacted by WWE during 1991. Transect 7
included the furthest down stream locations, T7-1 and T7-2. These two locations were used to
evaluate whether MGP related impacts had migrated and re-deposited near the rail road bridge.
The other station locations along transect 7, as well as those along Transect 8, were used to
further constrain the MGP related impacts in the surficial sediments near shore.

Transects 1, 5, and 6 did not exhibit any MGP related sheen at any of the poling locations. No
MGP related sheen was noted at either station T7-1 or T7-2. Transects 3 and 7 (near the site) did
exhibit MGP related sheen at one or more of their respective locations. Free phased tar was
found along the former WF&L property boundary, approximately 100 feet out into the river
channel, and 350 feet down stream. The tar consisted of emulsified globules that were fluid in
consistency, and visually appeared as small "specks" in the sediment matrix. The specific
locations with sediments that exhibited MGP residuals are summarized below and shown on
Table 1.

Location ID
T3-1
T3-2
T7-3
T7-4
T7-5

MGP Residual
Tar, Odor, Sheen
Tar, Odor
Tar, Odor, Sheen
Tar, Odor, Sheen
Tar, Odor, Sheen

Location ID

T7-6
T7-7
T7-8
T7-9

MGP Residual
Tar, Odor, Sheen
Tar, Odor, Sheen
Tar, Odor, Sheen
Tar, Odor, Sheen
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Ms. Annette Weissbach
Wisconsin Department of Natural Resources-Northeast Region
P.O. Box 10448
Green Bay, WI 54307-0448

Re: Operation, Maintenance and Monitoring Status Report
Reporting Period - July 1, 2001 to August 31, 2003
Former Wisconsin Fuel & Light Manufactured Gas Plant
402 North Tenth Street, Manitowoc, Wisconsin
BRRTStf 02-36-000219

Reference 40

October 14, 2003
(1530)

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

Dear Ms. Weissbach:

On behalf of Wisconsin Public Service Corporation, Natural Resource Technology, Inc. (NRT)
has prepared this Operation, Maintenance and Monitoring (OM&M) Status Report for the
Former Wisconsin Fuel & Light (WF&L) Manufactured Gas Plant site in Manitowoc (Figure 1).
This report includes a summary of prior work, a status update for the active groundwater control
system, and a groundwater conditions update. Also included is a completed Form 4400-194
(Appendix A). Subsequent reports will follow this format in accordance with NR 724, and will
be submitted annually.

BACKGROUND

Historic site information (Appendix B) is briefly stated below in the chronology of previous
environmental investigation and response activities related to the site:

.Timeframe
1988-1992

1992-1994

1995- 1997

1997-2001
2001 - Current

Description^ (Activity
Subsurface and sediment investigations performed and
documented.
Feasibility study, pilot testing, interim remediation of soil
and groundwater by shallow excavation, combined with an
in-situ stabilization process.
Supplemental investigations, groundwater control study and
installation of extraction well and treatment system.
Operation of groundwater control system.
WPS purchase of property from WF&L. System
evaluation, modifications and continued operation and
monitoring.

Activities performed since WPS acquired the property in 2001 are summarized below.

23713 W. Paul Road, Unit D • Pewaukee, WI 53072- (262) 523-9000 -Fax (262) 523-9001
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SITE STATUS 2001 THROUGH 2003

The following field activities were performed during this reporting period:

• 'System operation, maintenance and modifications as needed; and,
• Groundwater elevation measurements and sampling according to the sampling

schedule provided in Table 8.

These activities are discussed below and in the attached Operation, Maintenance, Monitoring
and Optimization Reporting of Soil and Groundwater Remediation Systems form (4400-194).

System Operation

The existing groundwater control system consists of one extraction well (PW-1), filtration/carbon
treatment, flow measurement, and discharge to the Manitowoc WWTP (Figure 2). Operation
occurred as stated in the attached Form 4400-194 with the following overview:

• The extraction system operated throughout the period, with exception of minor
downtime for maintenance and modifications (refer to Table 5).

• Optimization testing was initiated in January 2002 to review system performance
relative to a noted decrease in production rate from the pumping well (refer to
Table 5).

• Modifications were made including a well pump replacement and related system
modifications to reduce iron build-up/scaling problems in January/February 2002.
The existing 1/2 horsepower (hp) pump was replaced with a 1 hp motor pump.

• Re-establishment of required sampling frequency and parameters for discharge
reporting with the WWTP, including influent/effluent sampling and submittals to the
Manitowoc WWTP on May 31 and December 13, 2002 and July 23, 2003.

• Intermediate sampling between carbon canisters to evaluate breakthrough potential.
The carbon units were changed-out in January 2003.

• Periodic removal of DNAPL product from MW-14 was initiated in May 2003. This
well is currently not being sampled due to the presence of product. nv\ \ , , \ , '•

System Performance and Groundwater Conditions

Capture Zone Verification

Historic (pre-remedial) groundwater flow across the site is generally east to west following the
flow direction of the Manitowoc River and to the north-northwest adjacent to the river. Current
groundwater flow is greatly influenced by the drawdown effects of the pumping well (PW-1).
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Groundwater elevations at most monitoring wells were measured on several occasions from 2001
through August 2003 (Table 1). Groundwater contour maps for the June 5, 2002 and May 15,
2003 measurements are shown on Figures 2 and 3. Figure 2 demonstrates the capture zone of the
pumping well, which likely has a radius of influence of greater than 100 ft. Consistent with
previous..analysis, the pumping well operating at 10 to 15 gpm is adequately preventing off-site
migration to the west-northwest and to the river. Water table elevations indicate a groundwater
divide has developed east of pumping well capture zone, allowing groundwater in the northeast
portion of the site to flow toward the river.

Groundwater Quality

Monitoring wells at the facility were sampled for Petroleum Volatile Organic Compounds
(PVOCs), Polynuclear aromatic hydrocarbons (PAHs), and total, amenable and weak acid
dissociable cyanide on June 5, 2002 and May 15, 2003 (Tables 2 and 3, Appendix C). Figures 4
and 5 also illustrate the concentration trends from 2000 to 2003.

PVOCs and PAH concentrations have decreased or remained stable between 2001 and 2003,
with the exceptions of monitoring wells MW-1 and MW-9 where PAH concentrations have
increased. It is possible that the higher concentrations at MW-1 can be attributed to either an
upgradient source of contamination or questionable well integrity, given the variable water levels
(Table 1). The condition of MW-1 will be further evaluated by subsequent site visits. Of note,
overall detection levels for the PAHs are lower beginning in 2002, when there was a change in
laboratories. Hence, there is no trend noted for total PAHs at wells such as MW-6, MW-7, and
MW-8 where concentrations are close to the historical detection limits. MW-5 was not
previously sampled and the significance of PAH concentrations detected in 2002-2003 will be
evaluated as sampling continues. Notably, the BTEX and naphthalene concentrations at MW-13
have significantly decreased (also refer to concentration vs. time graph in Appendix D).

The NR 140 cyanide standards have historically been compared to total cyanide concentrations.
Table 2 presents the cyanide data and compares the standards to weak acid dissociable cyanide
concentrations, in accordance with current practices. Weak acid dissociable cyanide
concentrations are below the NR 140 enforcement standard at all wells. Monitoring wells MW-8
and MW-13 are the only wells to exceed the NR 140 preventive action limit (PAL). The
amenable and total cyanide analysis will be eliminated in future rounds, pending WDNR's
concurrence.

The groundwater treatment system continues to remove contaminants at levels required for
discharge to the Manitowoc WWTP (refer to Tables 4 and 7). The site contaminant removal
rates for BTEX and naphthalene are presented on Tables 6a and 6b with graphs in Appendix D.
The tables and graphs indicate a tapering in the contaminant concentrations and mass removal
rate since pumping began in 1997, that is typical of groundwater extraction system performance.
Contaminant removal trends will continue to be assessed in future reports.
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FUTURE ACTIVITIES

The future direction for site activities includes the continued operation and maintenance of the
groundwafer remediation system, continued groundwater monitoring on an annual basis, and
continued product removal. NRT proposes the following changes to the sampling schedule:

• Abandon monitoring well MW-11 due to its low contaminant levels and close
proximity to MW-10.

• Discontinue sampling at wells MW-6 and MW-7 with the wells to remain for water
level measurement. MW-6 has indicated consistent very low to non-detectable
concentrations. MW-7 has also indicated low concentrations and is also located in
close proximity to other wells.

• Discontinue analysis for total and amenable cyanide at the monitoring wells.

Please contact us if you have any questions or comments regarding the status of groundwater
monitoring and reporting for this site.

Sincerely,

NATURAL RESOURCE TECHNOLOGY, IMC.

C

I

r

ilie A. Zimdars, P.E.
Project Manager

Laurie L. Parsons, P.E.
Principal Engineer
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Reference 41

December 10, 2003
(1530)

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

Ms. Annette Weissbach
Wisconsin Department of Natural Resources
1125 N. Military Avenue
P.O. Box 19448
Green Bay, WI 54307-0448

Re: Responses to Questions and Comments on the 2001-2003 O&M Report
Former Wisconsin Fuel & Light Manufactured Gas Plant, Manitowoc, Wisconsin
BRRTS ID 02-36-000219

Dear Ms. Weissbach:

The purpose of this letter is to respond, on behalf of Wisconsin Public Service Corporation
(WPSC), to the comments/questions contained in your October 28"' email message to Julie
Zimdars regarding the Manitowoc 2001-2003 O&M Report (see attached comments and
responses).

An additional purpose of this email is to inform you that I am the new technical point of contact
for the former Wisconsin Fuel & Light manufactured gas plant (MGP) site. I recently joined
Natural Resource Technology (NRT) with 22 years of comprehensive environmental and
geotechnical experience, including sediments. My email address and contact phone numbers are
listed below. If I am unavailable for any reason, an alternate NRT point of contact on technical
matters is Laurie Parsons. Of course, Julie Zimdars is still available if necessary to assist us with
project historical matters.

All formal correspondence regarding Manitowoc or other questions should continue to be
directed to Connie Lawniczak of WPSC, with copies sent to me at NRT. This clarification is
provided as agreed to in the annual MGP program meeting with WDNR representatives on
October 30,2003.

23713 W. Paul Road. Uni t D • Pewaukce. Wl 53072 • (262) 523-9000 -Fax (262) 523-9001
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Wisconsin Public Service Corporation

la suhsiclia'y of WPS Hosourcer. Coiporaimin

700 North Artarns Slif"1

PO Box 1900?

Green Bay. VVI 54307 Reference 42

Ms. Annette Weissbach
Wisconsin Department of Natural Resources
1125 N. Military Avenue
P.O.Box 19448
Green Bay, Wl 54307-0448

Re: Observations for the Presence of Oil Sheens on the Manitowoc River
Former Wisconsin Fuel & Light Manufactured Gas Plant, Manitowoc, Wl
BRRTS ID 02-36-000219

Dear Ms. Weissbach:

On January 13, 2004, Ms. Connie Lawniczak sent you a letter regarding Wisconsin
Public Service Corporation (WPSC) observations for the presence of oil sheens on
the Manitowoc River. In response to concerns expressed in your October 2, 2003
letter that the oil sheens may be related to the former Wisconsin Fuel & Light
manufactured gas plant (MGP) site, now owned by WPSC. As agreed, WPSC has
continued to monitor the situation to better assess the occurrence, possible sources,
and potential relationships to MGP residuals. Enclosed is an updated summary
table of additional WPSC observations made monthly during the winter and weekly
since April at five locations (Figure 1) on the river, as noted below and shown on the
enclosed Figure 1:

1.
2.
3.
4.
5.

by the site;
upstream by the 21st Street bridge;
downstream by the railroad bridge;
downstream by the 8 Street Bridge; and
downstream by the submarine and harbor.

Beginning last fall, we have made 24 site visits for these oil sheen observations. As
indicated on the enclosed summary table, oil sheen has often been observed on the
river immediately adjacent to the site. Exceptions with no river oil sheen at the site
were during the winter months during ice cover and a few occasions last fall and this
spring. Because of the limited observation time during site visits, we cannot make a
correlation of oil sheens to boating activity (i.e., from boat engine emissions or from
prop disturbance of industrially-impacted sediments). Therefore, the possibility
remains, although not conclusive, that these river oil sheen observations adjacent to
the site are related to coal tar residuals in the sediments, the presence of which were
documented in the Phase I Sediment Sampling Report dated October 14, 2003.
No river oil sheen has been observed at the downstream 8th Street Bridge, whereas
oil sheen was observed once at the upstream 21st Street Bridge and twice at the

www.wisconsinpublicservice.com
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downstream submarine and harbor location. It is our consultant's opinion, Natural
Resource Technology (NRT), that these few occurrences of oil sheen are not related
to the former MGP site. River observations at the railroad bridge located
approximately 750 feet downstream from the former MGP site indicated no oil sheen
until late May, since then a sheen has been observed six out of ten site visits. The
oil sheen observed at the railroad bridge has generally been around wooden piling
supporting the bridge structure. It is NRT's opinion that the occasional oil sheen at
the railroad bridge is likely related to oil or tar treatments on/in the bridge's timber
piling, and not to the former MGP site located several hundred feet upstream.

WPSC has concluded that there is no benefit in continuing the oil sheen
observations and will discontinue them. We are willing to discuss with the
Department the potential need to install an oil boom in the river around the area
identified as potentially impacted by MGP residuals on Figure 3 in the October 2003
Phase I Sediment Sampling Report. The oil boom, if installed, may require periodic
maintenance of the boom, associated anchors, buoys, and lights, as well as
potentially soaking up accumulated oil sheen inside the boom area with absorbents.
The oil boom would have to be removed in the fall and re-installed in the spring to
avoid ice damage. The oil boom would likely remain until it is no longer needed, or
until the sediments undergo additional remedial investigation and, if warranted,
appropriate pertinent remedial action.

Please call me to discuss the content of this letter at your earliest convenience. A
conference call with NRT or a meeting at the site may be appropriate.

Sincerely,

Wisconsin Public Service Corporation

Shirley A. Scharff
Manager - Environmental Programs
Enc Figure 1 - Surface Water Observation Locations

Summary Table of River Oil Sheen Observations

cc (w/encl.): Mr. Bruce Urben, WDNR NER
Mr. John Robinson, WDNR NER
Mr. Rich Weber, NRT



RIVER OIL SHEEN OBSERVATIONS
FORMER MGP SITE, MANITOWOC, WI

Page 1 of I

Date

19-Nov-03
25-Nov-03
2-Dec-03
15-Dec-03
13-Jan-04
25-Feb-04
3 1 -Mar-04
8-Apr-04
15-Apr-04
20-Apr-04
28-Apr-04
6-May-04
13-May-04
21-May-04
28-May-04
4-Jun-04
ll-Jun-04
17-Jun-04
24-Jun-04
30-Jun-04
9-Jul-04
16-Jul-04
23-Jul-04
27-Jul-04

Location of River Water Observations (Figure 1)
1

Site

YES
No
No

YES
No
No
No
No

YES
No

YES
YES
YES
No
No

YES
YES
YES
YES
YES
YES
YES
YES
YES

2
Upstream

2 1st St. Bridge
No
No
No
No
No
No
No
No
No
No
No
No
No
No

YES
No
No
No
No
No
No
No
No
No

3
Downstream

Railroad Bridge
—

No
No
No
No
No
No
No
No
No
No
No
No
No

YES
YES
No

YES
No
No

YES
YES
No

YES

4
Downstream

8th St. Bridge
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

5
Downstream
Submarine

No
No
No
No
No
No
No
No
No

YES
No
No
No
No
No
No
No
No
No

YES
No
No
No
No

1666/ficld data/1530RivcrOilShccnObservations-Summary.xls
R/2/2004 Natura l Resource Technology
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Reference 43
September 3, 2004

Bill Handles, Director of Public Works
City of Manitowoc
900 Quay Street
Manitowoc, Wl 54220

Subject: Former Wisconsin Fuel & Light Manufactured Coal Gas Plant Site
Now owned by Wisconsin Public Service
BRRTS: 02-36-000219

Dear Bill:

Thank you for meeting with us on August 31, 2004, at the former coal gas site.

I did follow up on your advice and talked to Mike Dailey at Cemex shortly after we all
left. He said they get approximately 30 cement deliveries per year from either the
Challenger or the Conquest barges. He said a boom at 100-foot distance from the
shore would definitely be a problem for the barges. It appears that Wisconsin Public
Service (WPS) will be looking at some other options. We'll work with them on that and
keep you informed on their progress.

Just to recap - we met with WPS and their Consultant, NRT, to discuss options for
dealing with the observations of "river oil sheen" immediately adjacent to the former gas
plant. Last August, the river water sheen was sampled and found to have an analytical
fingerprint more similar to creosote than to any other "oil" type liquid. Creosote contains
similar polyaromatic hydrocarbons as found in coal tar. Thus DNR concluded that the
oil sheen was likely the result of upwhelling of the coal tar deposits from the former gas
plant. An upland soil solidification remediation was completed by Wisconsin Fuel &
light, however, the sediment contamination in the Manitowoc River has not been
addressed to date. WPS is now the responsible party for the site.

I've included a copy of the 2003 Phase I Sediment Sampling Results report submitted
by NRT on behalf of WPS. I also included excerpts from the 1992 WWE report
referenced in NRT's report.

www.dnr.wi.gov Quality Natural Resources Management
www.wisconsin.gov Through Excellent Customer Service
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Mr. Bill Handles, September 3, 2004 Page 2

I wanted the City of Manitowoc to have copies of this information so that you are aware
of the extent of the coal tar problem in the Manitowoc River at the former coal gas plant.
Considering the barge traffic in the turning basin, it is likely there will always be
disturbance of the contaminated sediments.

Should any boaters, anglers or residents complain about the oil sheens, you will have
an understanding of the environmental conditions in the river at the site. You can tell
them that WPS is trying to work on a solution. WPS took over responsibility of the
Wisconsin Fuel and Light property in 2001 and in addition to this site, they are working
on 9 other manufactured gas plants that are in various stages of investigation and clean
up.

If you have any questions or comments, please feel free to call me at (920) 492-5865 or
email at Annette.weissbach@dnr.state.wi,us

Sincerely,

Annette Weissbach
Hydrogeologist
Remediation & Redevelopment Program

Enclosure

Cc w/enclosures

Shirley Scharff - WPS, PO Box 19002, Green Bay, Wl 54307-9002
Robert Thiboldeaux - Bureau of Environmental Health, DPH/DHFS, 1 W. Wilson St.,

Madison 53701-2659

Cc w/o enclosure

Rich Weber - NRT, 23713 W. Paul Road, Suite D, Pewaukee, Wl 53072
Ryan Volenberg - Conservation Warden, 2220 E. CTH V, Mishicot, Wl 54228
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Reference 44

November 2, 2004
(1530)

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

w
Ms. Annette Weissbach
Wisconsin Department of Natural Resources-Northeast Region
P.O.Box 10448
Green Bay, Wl 54307-0448

Re. Operation, Maintenance and Monitoring Status Report
Reporting Period - September 1, 2003 to August 31, 2004
Former Wisconsin Fuel & Light Manufactured Gas Plant
402 North Tenth Street, Manhowoc, Wisconsin
BRRTS # 02-36-000219

Dear Ms. Weisshach:

On behalf of Wisconsin Public Service Coiporation (WPSC), Natural Resource Technology, Inc.
(NRTj has prepared this annual Operation, Maintenance and Monitoring (OM&M) Status Report
for the Former Wisconsin Fuel & Light (WF&L) Manufactured Gas Plant site in Manitowoc,
Wisconsin (Figure 1). The report narrative includes a summary of prior work, a status update for
the active groundwater control system, and a groundwaler conditions update. Enclosed in
Appendix A is a completed Form 4400-194: Operation Maintenance Monitoring and
Optimization Reporting, along with various other appendices, figures, and tables to support the
narrative. As requested by the Wisconsin Department of Natural Resources (WDNR) following
their review of last year's OM&M Status Report dated October 14, 2003, the enclosed
documents include analytical test results by others from 1996 through 2000 (Appendix C) prior
to the purchase of the site by Wisconsin Public Service, and geologic cross sections (Figures 2
and 3). Subsequent annual OM&M Status Reports will follow this same general report format, in
substantial accordance with NR 724, Wisconsin Administrative Code (WAC).

INVESTIGATION AND RESPONSE ACTION HISTORY

A summary of prior environmental investigations and response action is briefly slated below. A
chronology summary of reports associated with this work is enclosed in Appendix B.

Timeframe
1988- 1992

1992- 1994

Description of Activity
Subsurface and sediment investigations performed
documented.

and

Feasibility study, pilot testing, interim remediation of soil
and groundwaler by shallow excavation, combined with an
in-situ stabilization process.

2.1713 W. Paul Koad. U i n i !>• lV\v;iuk<.r. Wl 53072 • (262) 523-WOO • hix (262)523-4001
IA \v\v.n;ilur;ilrl.a>m
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Weissbach, Annette E

From: Weissbach, Annette E

Sent: Monday, February 07, 2005 10:14 AM

To: 'Shirley Scharff Reference 45

Cc: Weber, Richard; Brian Bartoszek

Subject: RE: Response to Comments on O&M report for Manitowoc site

thanks for the quick response Shirley. What wording will be used on the signs? We should make sure that the
state Department of Health is in agreement with your wording choice. Please send me a photo or sketch and I'll
forward it on to Madison.

And secondly, your thoughts on "experimenting" with booms tied to the sheet piling is what I had anticipated you
would be doing, so your approach makes sense to me.

Annette-

Original Message
From: Shirley Scharff [mailto:SS.CHARF<ZTwpsr.com|
Sent: Thursday, January 27, 2005 1:04 PM
To: Weissbach, Annette E
Cc: Weber, Richard; Brian Barloszek
Subject: Response to Comments on O&M report for Manilowoc site

Good Afternoon Annette,

We are pleased that you have been able to review NRT's 2004 Operation.
Maintenance and Monitoring report for the WPSC Manitowoc MGP site. I
have asked NRT to assist me in preparing responses to your specific
questions. The responses are shown below in bold after each question.
We trust these responses satisfactorily answer your questions, but if
not, please feel free to email or call me.

Shirley Scharff
Wisconsin Publ ic Service Corporation
Manager Environmental Programs
Phone: (920) 433-1396
Cell: (920) 680-9409
Fax:(920)433-4916
sscharf@wpsr.com

>» "Weissbach, Annette E" <Annette.Weissbach@dnr.state.wi.us>
1/25/2005 4:34:39 PM >»
Hello Shirley and Rich,

Sorry, I haven't responded sooner than this, I actually reviewed the
report in December but haven't gotten around to pu t t ing things in
wri t ing . Here are a few comments on the report:

It looks as thought the operation efficiency of the system is steadily
decreasing. I would recommend pul l ing the pump and giving it and the
screen a good cleaning regardless of the bag fil ters change out
frequency

Local WPSC personnel monitor the system on a routine schedule and it
became apparent that the system efficiency was decreasing. The system
shut down between maintenance inspections apparently due to increased
pressure drop across the bag filter. The decreased system performance

02/07/2005
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was addressed by increasing the frequency of maintenance visits to
minimize system down time. A well drilling company was contracted to
shock chlorinate the pumping well on January 12. The following day the
system was thoroughly flushed prior to re-attaching it to the carbon and
bag filter. As a preventative maintenance measure, periodic
chlorination of the well will be performed to keep the system clear of
biological growth.

MW2 and MW12 do appear to show increasing PAH concentrations;
especially MW12. The next report should discuss the cause and
significance of these increases. If the next sampling round shows
continued increases, the monitoring schedule may have to be adjusted to
more frequent sampling.

In response to your concern regarding PAH concentrations in wells MW-2
and MW-12, NRT reviewed the data reported in the last OM&M report dated
November 2004 (Table 3). There isn 't a clear increase in concentrations
in well MW-2 that would merit an increase in monitoring frequency. The
values have been fluctuating within the same general magnitude. As
documented in the report, we will continue to recommend annual
monitoring and review of trends.

For well MW-12, there was an increase in total PAHs (SOppm) in May
2004 compared to the most recent monitoring event in June 2002 (6.8
ppm). One such increase does not constitute a trend; additional data is
needed to determine whether this is an anomaly or a trend. The well had
not been monitored in June 2003 or February 2004 due to it being covered
with asphalt and water/ice during those monitoring events. Again, we
will continue to perform annual monitoring and review of trends.

I am in general agreement with your recommendations for future
activities, however, a greater effort needs to be made to find MW-I5T.

NRT again looked for well MW-15T in November 2004 when they were on
site for the semi-annual water level measurements. NRT worked with a
WPSC surveyor who set up an instrument in an attempt to pin-point the
location where it should be based on scaling from site maps (the old
well construction detail by previous consultants did not have
coordinates for its location). A metal detector was also used but to no
avail. It is my belief that we have made a reasonable effort to find
the well. MW-16T is sufficient for water level monitoring, therefore,
it's not essential to also measure water levels at well MW-15Tfor
determining groundwater trends at the site.

Lastly, on November 17th 2004,1 sent you a letter about the need for
an interim remedy regarding the oil sheen at the site. At your earliest
convenience 1 would appreciate receiving an update on your efforts and
the submittal of a plan ou t l in ing what WPS intends to do at the site.

The WPSC printing department has made permanent signs to be posted on
the railing along the river and should be installed within the next few
weeks. The signs will be placed at 5 locations along the rail on
either side facing inland and toward the river (10 total).

WPSC would like to "experiment" prior to installing a costly boom that
could be destroyed by boats utilizing the turning basin. Based on
previous site visits, it appeared the current or wind eventually moved
the sheen to either end of the wall rather than out in the river. We
propose to attach a boom to the sheet pile wall at each end to see how
they hold up. The boom would be given enough slack for it to free float
approximately 20 ft from the wall at maximum. By installing booms off

02/07/2005
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the end, we may be able to avoid destruction by the boats while at the
same time capture some of the floating sheen. Appropriate approvals
from the \VDNR warden, the City, and possibly US Army Corp. of Engineers
would have to be obtained prior to installing the boom.

I look forward to hearing from you,

Annette Weissbach
Hydrogeologist/Project Manager
Remediation & Redevelopment Program - Northeast Region
Department of Natural Resources
PO Box 19448 1125 N. M i l i t a r y Avenue
Green Bay Wl 54307-0448
tel. 920.492.5865 fax. 920-492.5859
Annette. weissbach@dnr. state, wi. us
Remediation and Redevelopment website: <hup;//dnr. wi.gov/org/aw/rr>
http://dnr.wi.gov/org/aw/rr

02/07/2005
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Health Consultation

WISCONSIN FUEL AND LIGHT
FORMER MANUFACTURED GAS PLANT

CITY OF MANITOWOC, MANITOWOC COUNTY, WISCONSIN

EPA FACILITY ID: WID007946510

MARCH 11, 2005

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Agency for Toxic Substances and Disease Registry
Division of Health Assessment and Consultation

Atlanta, Georgia 30333
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Reference 47

Ms. Mary Logan
United Stales Environmental Protection Agency
77 W. Jackson Boulevard
Chicago, IL 60604-3590

Ms. Annette Weissbach
Wisconsin Department of Natural Resources-Northeast Region
P.O.Box 10448
Green Bay, Wl 54307-0448

RE: Operation, Maintenance and Monitoring Status Report
Reporting Period - September 1, 2004 to August 31, 2005
Former Wisconsin Fuel & Light Manufactured Gas Plant
402 North Tenth Street, Manitowoc, Wisconsin
USEPA E)# WIN000509949, BRRTS # 02-36-000219

Dear Ms. Logan and Ms. Weissbach:

October 7, 2005
(1530)

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

On behalf of Wisconsin Public Service Corporation (WPSC), Natural Resource Technology, Inc. (NRT) has
prepared this annual Operation, Maintenance and Monitoring (OM&M) Status Report for the Former
Wisconsin Fuel & Light (WF&L) Manufactured Gas Plant site in Manitowoc, Wisconsin (Figure 1). The
report narrative includes a brief summary of prior work, a status update for the active groundwater extraction
and pretreatment system, and a groundwater conditions update. Enclosed in Appendix A is a completed
Wisconsin Department of Natural Resources (WDNR) Form 4400-194: Operation, Maintenance, Monitoring
and Optimization Reporting, along with various other appendices, figures, and tables to support the narrative.
As previously requested by WDNR, the enclosed documents also include analytical test results by others
during the period of 1996 through 2000 (Appendix C) before the site was purchased by WPSC, as well as
geologic cross-sections (Figures 2 and 3).

INVESTIGATION AND RESPONSE ACTION HISTORY

A summary of prior environmental investigations and response actions is briefly stated below. A chronologic
summary of reports associated with this work is enclosed in Appendix B.

Timeframe
1988- 1992

1992- 1994

1995- 1997

1997-2001
2001 -Current

Description of Activity
Subsurface and sediment investigations performed and
documented.
Feasibility study, pilot testing, interim remediation of soil and
groundwater by shallow excavation, combined with an in-situ
stabilization process.
Supplemental investigations, groundwater control study and
installation of extraction well and treatment system.
Operation of groundwater control system.
WPSC purchase of property from WF&L. System evaluation,
modifications and continued operation and monitoring.

23713 W. Paul Rd., Ste. D • Pewaukee. Wl 53072 • Phone: 262.523.9000 • Fax: 262.523.9001 • www.naturalrt.com
Pewaukee • Madison
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This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

WISCONSIN PUBLIC SERVICE
CORPORATION

SEDIMENT SITE SUMMARIES
FOR

FORMER MANUFACTURED
GAS PLANT SITES

PROJECT NO: 1515
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Reference 49
From:
Sent:
To:
Subject:

Hogler, Steve
Thursday, March 23, 2006 10:40 AM
Weissbach, Annette E
East and Manitowoc Rivers

Attachments: Manitowoc-Twin Rivers Report.doc; Manitowc River Summary.doc; East
Twin River summary.doc

Annette,
I have attached a couple of shortened versions of report that I have written on the East Twin
River and Manitowoc River fisheries.

Manitowoc-Twin Manitowc River East Twin River
Rivers Report.d... Summary.doc (14... summary.doc (1...

In addition to these reports, we have also surveyed the lower sections of the Manitowoc and East
Twin Rivers. In general the deeper (lower) section of the East Twin River Fishery is dominated by
gizzard shad and alewife. Other captured species included carp, bullhead, redhorse, catfish and
sucker. Although we have not surveyed the lower Manitowoc recently, I suspect that it would
have similar species to the East Twin.

Let me know if you have any other questions.

Steve

Steve Hogler
Fisheries Biologist
2220 E. CTH V
Mishicot. Wl 554228
Telephone. (920) 755-4982
FAX. (920) 755-4981

This report can be reviewed in its entirety
at the WDNR Green Bay office located at

2984 Shawano Avenue in Green Bay

email: steven.hogler@dnr.state.wi us



State of Wisconsin
CORRESPONDENCE/MEMORANDUM

Reference 50
DATE: June 26, 2006

TO: Annette Weissbach - NER

FROM: AmyWalden-RR/3

SUBJECT: Endangered Resources associated with the Manitowoc WSPC Manufactured Gas Site, 402
N. 10lh Street, Manitowoc, Wl

As part of the preparation of a preliminary assessment report for the Manitowoc WSPC Manufactured
Gas Site, a search for endangered resources was performed with the DNR's National Heritage Inventory
(NHI) Portal. The search covered a 2- mile distance from the site as well as 15 miles downstream.

The search indicated, there are three state threatened species, greater redhorse, seaside crowfoot, and
sticky false-asphodel that may potentially be affected by activities associated with remediation of
sediments on the Manitowoc River and associated uplands.

Species of special concern to the State include: dragon wormwood, Indian cucumber root, Northern
yellow lady's slipper, and slender bog arrowgrass. In addition, there are one federally threatened
species, the bald eagle, and three state threatened species, red-shoulder hawk, greater redhorse and
Ellipse mussel associated with the Manitowoc River. There are two state natural areas within the 15- mile
distance of the site, housing 7 rare plant communities, 15 rare plant species and 9 rare animals.

The remediation project area will need on-site verification to confirm the presence or absence of species
habitat or individual species listed above, prior to any remedial activities to prevent or minimize habitat
disturbance or species "takings".

For evaluation of the site with the Superfund Site Assessment Quickscore program, there is one federally
threatened species, five state endangered or threatened species and two state natural areas.

Locational information regarding these species is confidential to protect the species from disturbance or
collection.

I'nnu-U tin
Kccyclutt

P:ipcr



WISCONSIN
DEPT. OF NATURAL RESOURCES

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES
Northeast Region Headquarters

Jim Doyle, Governor 112g N. Military Ave., P.O. Box 10448
Scott Hassett, Secretary Green Bay Wisconsin 54307-0448
Ronald W. Kazmierczak, Regional Director Telephone 920-492-5800

FAX 920-492-5913
TTY711

November 17,2004 Reference 51

Shirley Scharff
Wisconsin Public Service Corporation
Manager Environmental Programs
700 N. Adams Street
PO Box 19002
Green Bay, Wl 54307-9002

Subject: Public Health Consultation
Former Manufactured Gas Plant, 402 North 10th Street, Manitowoc Wl
BRRTS: 02-36-000219

Dear Ms. Scharff:

Enclosed please find a copy of a report prepared by the Wisconsin Department of Health and
Family Services (DHFS) in September 2004. The Document is labeled draft as DHFS is still
awaiting formal response from the Agency for Toxic Substances and Disease Registry
(ATSDR). The Department of Natural Resources requested the health evaluation of the site.
The report was issued in response to the presence of coal tar sheens observed at the former
gas plant. In essence the DHFS report states that:

• There is a need to take some kind of interim action at the site.
• The hydrocarbon sheen is a potential health hazard.
• The hazard from release of the coal tar to the river's surface will continue as long as the

contaminant mass remains.

As you and I have discussed over the last several months, the Department hereby requests that
WPS prepare a plan to implement an interim action to remedy the oil sheen and place signage
at the site cautioning the public about the presence of the coal tar deposit. At a minimum, the
Interim Action Plan should include the following:

• Language/content of the signs (attached are examples of signage used at other sites
with contaminated sediment)

• Location of the signs
• Other measures to be implemented to collect oil sheen near the site
• Schedule of implementation

www.dnr.wi.gov Quality Natural Resources Management
www.wisconsin.gov Through Excellent Customer Service

Paper



Reference 52

You replied on 7/18/2006 7:19 AM.

Weissbach, Annette E

From: Hogler, Steve . Sent: Mon 7/17/2006 7:45 AM

To: Weissbach, Annette E

Cc:

Subject: RE: West Twin and Manitowoc Rivers fisheries questions

Attachments:

See comments in blue.

Sieve
Fisheries Diologisl
2220 E CTH V

Mishicot, Wl 554220
Telephone (920) 7h!5-49B2
f AX (920) 75!i-4981

email stovfjn hoglei@c1nr slali; wi us

From: Weissbach, Annette E
Sent: Sunday, July 16, 2006 9:05 PM
To: Hogler, Steve
Subject: West Twin and Manitowoc Rivers fisheries questions

Hi Steve, I have a couple more questions regarding the West Twin and Manitowoc Rivers. I'm still writing
these reports about the Manufactured Gas Plants in Manitowoc and Two Rivers that we talked about a
few months ago. My two sites are within a mile of the Lake: the Manitowoc site is at the turning basin in
the heart of downtown Manitowoc and the Two Rivers site is about 1000 feet north of the Veterans' Park
boat launch on the West Twin.

Do you know if there are any fish advisories in the lower Manitowoc River or West Twin? Yes there are
consumption advisories of a number of fish species in both rivers. Is there a quick website you can refer
me to, so you don't have to spell it all out? You should be able to pick a fish consumption advisory at the
Regional Office or it should be listed on the Fish portion of the DNR website.

Are these rivers used for commercial fishing, how about just outside the Two Rivers or Manitowoc
harbors? There are no commercial fishers that use the rivers for fishing, but some do set trap nets for
whitefish fairly close to the harbors in Lake Michigan.

Do anglers "catch and release" or consume their catch (either in the rivers, or near shore Lake
Michigan)? Anglers do both, but I suspect most catch and keep their fish. They can fish in the rivers,
harbors or just off shore for a variety of species of fish including trout, salmon, smallmouth bass,
northern pike, yellow perch, bullhead, carp, catfish, panfish, etc

Thanks in advance for your help!

t£ Annette Weissbach
(») phone. (920)662-5165

"The ultimate test of a persons conscience may be their willingness to sacrifice something today

https://dnrowa.dnr.state.wi.us/exchange/WeissA/Inbox/RE:%20West%20Twin%20and%2... 7/18/2006
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Coastal Wetlands of Wisconsin's Great Lakes
A Data Compilation and Assessment

http://www.dnr. state. wi.us/org/land/er/publications/cw/#Projects

Excerpts relevant to Manitowoc and Two Rivers downloaded July 16, 2006

Project Description

The state of Wisconsin is bordered by Lake Superior to the northwest and Lake Michigan to the
east. The 820 miles of combined shoreline make up a complex arrangement of ecosystems that
contain a rich variety of natural features. Wetlands near the coasts of both lakes provide rich
habitat for plants and animals and greatly influence the larger ecosystem processes of the Great
Lakes Ecosystem. As transition zones (or ecotones) between land and water, coastal wetlands
are often rich in species diversity and provide critical habitat for migratory and nesting birds,
spawning fish, and rare plants. However, various types of development and recreation continue
to impact coastal wetlands and limit their capacities to perform important ecosystem functions.

Numerous inventories and reports have been completed pertaining to coastal wetlands
throughout Wisconsin. For example, the Bureau of Endangered Resources (BER) has
completed a number of important inventory and data assessment projects over the last decade
aimed at improving our understanding of coastal ecosystems and coastal wetland sites, in
particular. However, at the time when this project was initiated (1999) a comprehensive
synthesis of coastal wetland information for the Great Lakes had not been completed.
Moreover, significant inventory gaps existed throughout the coastal zone in Wisconsin.

The focus of this project was to conduct an assessment of existing coastal wetland data to
determine ecologically significant coastal wetland sites within the Lake Michigan and Lake
Superior basins. The goals were to identify inventory gaps for guiding future inventory and
planning efforts by the Bureau of Endangered Resources and others. The project was
implemented in three phases, each one building incrementally upon the previous phase, as
follows:

Phase 1:

The first year of the project was, primarily, a survey of existing studies and resulted in the
identification of 64 Primary Sites within the coastal zones of Lakes Michigan and Superior,
including 28 sites near Lake Superior and 36 sites near Lake Michigan. The significance of the
sites was determined based on the current level of information available. However, it was
acknowledged that large data gaps existed, especially for Lake Michigan coastal wetlands.
These gaps were identified focusing on NHI-related data (rare plants, animals, natural
communities, and other natural features) and documented as part of the final report (Merryfield
2000) for this phase of the project. Phase I was completed in 2000.
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This reference can be
found/reviewed in its entirety at the
WDNR Northeast Regional
Headquarters office at 2984
Shawano Ave, Green Bay Wl

Reference 55

Looking north along the Lake Michigan shoreline in Two Rivers' Source Water area,
Photograph courtesy of E.J. Epstein.

Source Water Assessment

for Two Rivers Waterworks

Two Rivers, Wisconsin

March 27, 2003

A report by the
Wisconsin Department of Natural Resources
Bureau of Drinking Water and Groundwater
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EPA Region 5 Records Ctr.

255950

UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY

REGION 5

ION THE MATTER OF:
WPSC Green Bay MGP
Green Bay, WI

WPSC Manitowoc MGP
Manitowoc, WI

WPSC Marinette MGP
Marinette, WI

WPSC Oshkosh MGP
Oshkosh,WI

WPSC Stevens Point MGP
Stevens Point, WI

WPSC Two Rivers MGP
Two-Rivers, WI

ADMINISTRATIVE SETTLEMENT
AGREEMENT AND ORDER ON CONSENT
FOR REMEDIAL INVESTIGATIONS AND
FEASIBILITY STUDIES

U.S. EPA Region 5
CERCLA Docket No. '06 -G-
Proceeding Under Sections 104,107 and 122
of the Comprehensive Environmental
Response, Compensation, and Liability Act, as
amended, 42 U.S.C. §§ 9604, 9607 and 9622.

847

Respondent: Wisconsin Public Service Corporation

This reference can be found/reviewed in its
entirety at the WDNR Green Bay office

located at 2894 Shawano Avenue in Green Bay
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SETTLEMENT AGREEMENT AND ADMINISTRATIVE ORDER ON CONSENT
FOR REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES

AT SIX WPSC MGP SITES

I. JURISDICTION AND GENERAL PROVISIONS

1. This Administrative Settlement Agreement and Order on Consent ("Settlement
Agreement") is entered into voluntarily by the United States Environmental Protection Agency
("U.S. EPA") and Wisconsin Public Service Corporation, ("Respondent"). The Settlement
Agreement concerns the preparation and performance of a remedial investigation and feasibility
study ("RI/FS") at each of the six sites: WPSC Green Bay MGP; WPSC Manitowoc MGP;
WPSC Marinette MGP; WPSC Oshkosh MGP; WPSC Stevens Point MGP; and WPSC Two
Rivers MGP, located at Green Bay, WI; Manitowoc, WI; Marinette, WI; Oshkosh, WI; Stevens
Point, V/I and Two Rivers, WI, respectively ("Sites"), and the reimbursement for interim and
future response costs incurred by U.S. EPA in connection with the RI/FS studies.

2. This Settlement Agreement is issued under the authority vested in the President of the
United States by Sections 104, 107 and 122 of the Comprehensive Environmental Response,
Compensation, and Liability Act, as amended, 42 U.S.C. §§ 9604, 9607 and 9622 ("CERCLA").
This authority was delegated to the Administrator of U.S. EPA on January 23, 1987, by
Executive Order 12580, 52 Fed. Reg. 2926 (Jan. 29, 1987), and further delegated to Regional
Administrators on May 11, 1994, by U.S. EPA Delegation Nos. 14-14-C and 14-14-D. This
authority was further redelegated by the Regional Administrator, U.S. EPA, Region 5 to the
Director, Superfund Division, U.S: EPA, Region 5 by U.S. EPA Delegation Nos. 14-14-C and
14-14-D on May 2,1996.

3. In accordance with Section 104(b)(2) and Section 122(j)(l) of CERCLA, 42 U.S.C.
§§ 9604(b)(2) and 9622(j)(l), U.S. EPA notified the Department of the Interior, the National
Oceanic and Atmospheric Administration, and the Wisconsin Department of Natural Resourcs
("WDNR") on February 9, 2006, of negotiations with potentially responsible parties regarding
the release of hazardous substances that may have resulted in injury to the natural resources
under Federal trusteeship. In accordance with Section 121(f)(l)(F), U.S. EPA has notified the
State of Wisconsin (the "State") on January 30, 2006 of negotiations with potentially responsible
parties regarding the implementation of the remedial investigation and feasibility study for the
Sites.

4. U.S. EPA and Respondent recognize that this Settlement Agreement has been
negotiated in good faith and that the actions undertaken by the Respondent in accordance with
this Settlement Agreement do not constitute an admission of any liability. Respondent does not
admit, and retains the right to controvert in any subsequent proceedings other than proceedings
to implement or enforce this Settlement Agreement, the validity of the findings of fact,
conclusions of law and determinations in Sections V and VI of this Settlement Agreement.
Respondent agrees to comply with and be bound by the terms of this Settlement Agreement and
further agrees that they will not contest the basis or validity of this Settlement Agreement or its
terms.

1



The Undersigned Party enters into this Administrative Settlement Agreement and Order on
Consent for Remedial Investigations and Feasibility Studies in the matter of the six WPSC Sites:
WPSC Green Bay; WPSC Manitowoc; WPSC Marinette; WPSC Oshkosh; WPSC Stevens Point;
iind WPSC Two Rivers, in Wisconsin.

Agreed this ••^gXday of /3-pr, 1 2006.

For Respondent WISCONSIN PUBLIC SERVICE CORPORATION

Signature:

Name: Connie Lawniczak

Title: Director of Environmental Services

Address: Post Office Box 19001
Green Bay, WI 54307-9001

40



Adminisitrative Settlement Agreement and Order on Consent for Remedial Investigations and
Feasibility Studies in the matter of the six WPSC Sites: WPSC Green Bay; WPSC Manitowoc;
WPSC Marinette; WPSC Oshkosh; WPSC Stevens Point; and WPSC Two Rivers, in Wisconsin.

It is so ORDERED AND AGREED this day of. _, 2006.

BY: DATE:
i C. Karl, Director

Superfund Division
U.S. Environmental Protection Agency
Region 5

EFFECTIVE DATE:
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Reference 57

Wisconsin Public Service Corporation

la subsidiary of WPS Resources Corporation!

700 North Adams Street

P.O Box 19002

Green Bay, Wl 54307-9002

November 30, 2005

Ms. Mary P. Logan \
Remedial Project Manager
United States Environmental .... £ 7 £006
Protection Agency-Region V
77 West Jackson Boulevard (SR-6J)
Chicago, IL 60604-3590

Re: Former MGP Sites - Historic Site Data

Dear Ms. Logan:

We understand that the Wisconsin Department of Natural Resources ("WDNR") is conducting
preliminary assessments at the former manufacturing gas plant sites we are seeking to transfer to
U.S. EPA's Superfund Alternatives Program. In that regard, U.S. EPA and WDNR need
confirmation from Wisconsin Public Service Corporation that it will not contest any of the data
we have developed in the work we previously conducted at these sites.

This letter confirms that U.S. EPA and WDNR may use the existing data obtained by WPSC in
its work at these sites and that WPSC supports the validity of the data and will not contest it.

With respect to these sites, we have developed a draft administrative order on consent based on
the January 2004 model, as modified by the subsequent 2005 revisions that address the United
States Supreme Court's Aviall decision. I understand from your recent email that EPA is also
working on a draft. We are prepared to draft a scope of work as well, but as it will cover
multiple sites, which are at different stages of investigation/remediation, we thought it best to
discuss it with you and develop an outline of our approach for your review.

We will be at U.S. EPA on December 6, 2005, to go over the Sheboygan Camp Marina
documents and schedule. If you have time that day, we would like to meet with you to discuss
how best to approach the statement of work.

If you have any questions, please call Shirley Scharff at (920) 433-1396.

Very truly yours,

Edward N. Newman
Director Environmental Services

MILW_1923275,1

www.wisconslnpubllcservice.com
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Manitowoc Site
Comparison of Monitoring Well Ground Water Concentrations

to Selected WDNR Ground Water Quality Standards (WDNR Ch. NR 140)
(Effective Date - November 1985)*

Substance

Antimony

Selenium

Arsenic

Total Cyanide

Sulfate

Nickel

Zinc

Benzene

Ethylbenzene

Well NoVScrcen Depth

MW-5 (26.5-29.5 ft)

MW-1 (21.0-24.0 ft)

MW-2 (21.0-24.0 ft)
MW-4 (16.5-19.5 ft)

MW-2 (21.0-24.0 ft)
MW-3 (16.75-19.75 ft)
MW-5 (26.5-29.5 ft)

MW-1 (26.5-29.5 ft)
MW-2 (21.0-24.0 ft)
MW-4 (16.5-19.5 ft)
MW-5 (26.5-29.5 ft)

MW-5 (26.5-29.5 ft)

MW-1 (26.5-29.5 ft)
MW-2 (21.0-24.0 ft)
MW-3 (16.75-19.75 ft)
MW-4 (16.5-19.5 ft)
MW-5 (26.5-29.5 ft)

MW-3 (16.75-19.75 ft)
MW-4 (16.5-19.5 ft)

MW-2 (21.0-24.0 ft)
MW-3 (16.75-19.75 ft)
MW-4 (16.5-19.5 ft)

Monitored
Ground Water
Concentration*

0.0038

0.0021

0.006
0.006

0.220
0.140
0.130

68.0
162.0
90.0
97.0

0.010

4.0
5.3
3.3
3.5
8.4

0.35
0.34

0.002
0.012
0.260

Public Health Ground Water**
Quality Standards (tng/1)

Enforcement Preventive
Standard Action Limit

0.010

0.050
0.050

0.460
0.460
0.460

0.00067
0.00067

Public Welfare Ground Water**
Quality Standards (mg/1)

Enforcement Preventive
Standard Action Limit

0.001

0.005
0.005

0.092
0.092
0.092

250.0
250.0
250.0
250.0

5.0
5.0
5.0
5.0
5.0

125.0
125.0
125.0
125.0

2.5
2.5
2.5
2.5
2.5

0.000067
0.000067



Manitovvoc Site
Comparison of Monitoring Well Ground Water Concentrations

to Selected WDNR Ground Water Quality Standards (WDNR Ch. NR 140)
(Effective Date - November 1985)*

Substance Well NoVScreen Depth

Monitored
Ground Water
Concentration*

(mg/1)

Public Health Ground Water**
Quality Standards (me/I)

Enforcement Preventive
Standard Action Limit

Public Welfare Ground Water**
Quality Standards (me/1)

Enforcement Preventive
Standard Action Limit

Toluene

Acenaphthene

Acenaphthylene

Anthracene

Bis-(2-Ethyl Hexyl) Phthalate

Di-buytl Phthalate

Naphthalene

Fluoranthene

Fluorene

Phenanthrene

MW-2 (21.0-24.0 ft) 0.008
MW-4 (16.5-19.5 ft) 0.340

MW-3 (16.75-19.75 ft) 0.005
MW-5 (26.5-29.5 ft) 0.013

MW-5 (26.5-29.5 ft) 0.005

MW-5 (26.5-29.5 ft) 0.002

MW-2 (21.0-24.0 ft) 0.003
MW-3 (16.75-19.75 ft) 0.010

MW-2 (21.0-24.0 ft) 0.001
MW-3 (16.75-19.75 ft) 0.001
MW-5 (26.5-29.5 ft) 0.001

MW-3 (16.75-19.75 ft) 0.014
MW^t (16.5-19.5 ft) 5.5
MW-5 (26.5-29.5 ft) 0.340

MW-5 (26.5-29.5 ft) 0.002

MW-5 (26.5-29.5 ft) 0.008

MW-5 (26.5-29.5 ft) 0.007

0.343
0.343

0.0686
0.0686

* Only those substances that are present at or above the detection limit are shown on this table.
** Substances without either public health or public welfare ground water quality standards do not have standards listed on this table.
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1) V)-

Site id: ' : "-.': •"/:{' ••. ' ' • •:'.".-" :.
Sample id: : >. ; : "
Sampledate: ^V .: :;i "•'••."•'. ". ''•
• "• '- ' :. '. '. '. '"•• •'.•: '-. •. .'.':." f^-.f: '•
w^iit-ffti^rtmmmmtm

,1,1 -Trichloroethane
, 1 ,2,2-Telrachloroethane
, 1 ,2-Trichloroelhane
,1-Dichloroeihane
,1-Dichloroethylene
,2-Dichlorobenzene
,2-Dichloroelhane
,2-Dichloropropane
,3-Dichlorobenzene
,4-Dichlorobenzene

2-Chloroethylvinyl ether
Benzene
Bromodichloromelhane
Bromofonm
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroeihane
Chloroform
Chloromethane
cis- 1 ,3-Dichloropropene
Dichlorodifluoromethane
Elhylbenzene
Methylene chloride
Telrachloroethylene

••:•:•: v. :-Jrt-: .-A :-*x--:- »v:*;':'
^yPkiMdtteamsmm
Enforcement-
: Standard •'.- -.-.'

0.2

0.0006
0.85

0.007
1.25

0.005

1.25
0.075

0.005
0.179

0.005

0.006

1.36
0.15

0.001

||;j||||||||||

'̂ J^eroijiiyey}:-
Acttob Limit

0.04

0.00006
0.085

0.000024
0.125

0.00005

0.125
0.015

0.000067
0.036

0.0005

0.0006

0.272
0.015

0.0001

MSufeMe^Jfiaffimm
Enforcement

Standard

aiii'lrriiSiidli;

•:-''?rev*htiv$-
Action Lirolt

•-••MW-t
EMsift

iitisifti

<.OOI
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

<.01
<.001
<.OOI
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

.054
<.001

MW4
E04511

io;3o/9i
-'. ': :.•

<.OOI
<.001
<.001
<.001
<.001
<..001
<.001
<.001
<.001

<.01
<.001
<.001
<.001
<.001
<.001
<.001
<.00l
<.00l
<.001
<.001
<.001
<.001
<.OOI
<.OOI
<.001

. -MW-3
E045li

IQ/29/SH
'... . •'• •• •'

<.
<.
<.
<.
<.

<.005
<.
<.

<.005
<.01

<.I
5.4
<.
<.
<.
<.
<.
<.
<.
<.
<.
<.
<.
<.
<.

--.-.MW4
:E04^13
W29/9J

<.02
<.02
<.02
<.02
<.02

<.005
<.02
<.02

<.005
<.01
<.02

.64
<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02

••MW-S
E04514
10/36/91

<.001
<.00l
<.001
<.001
<.001
<.005
<.001
<.001
<.005

<.01
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

MW-6
•£04515-
iO/30/91

<.001
<.001
<.001
<.001
<.001
<.005
<.001
<.001
<.005

<.01
<.001
<.001
<.001
<.001
<.001
<.001
<.001

•<.ooi
<.OOI
<.001
<.OOI
<.001
<.001
<.001
<.001

SB4fr
E050(>9

11/06/91

c.OOl
<.001
<.001
<.001
<.001
<.005
<.001
<.OOI
<.005

<.OI
<.001
<.001
<.00l
<.001
<.001
<.001
<.00l
<.001
<.001
<.001
<.001
<.001
<.001
<.OOI
<.001

< = Parameter not detected. The value presented indicates the detection limit.

did (wfal) a \report\waier.wkl 22159 Printed: OS-.lun-92
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

Site, id: o • :v : i : ^ : • : • ' • - . ' -.•
Sample id: •'• -K-: •'::..••.<•
Sample date: • : : . EhFprceineiit

Standard ̂ .
.

''Actiblo Limit

. • • • • • - - . -

Enforcement
Standard Acton Lira ft

tiffi:
MW-3.

10/29/91
E04515

10/30/91

•SB-It

11/Qtiftl

Toluene
trans-1,2-Dichloroethy lene
trans-1,3-Dichloropropene
Trichloroelhylene
Trichlorofluoromethane
Vinyl chloride
Xylene
Chlorodibromometliane

0.343
0.1

0.005

0.0002
0.62

0.0686
0.02

0.00018

0.0000015
0.124

<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

<.02
<.02
<.02
<.02
<.02
<.02
<.02
<.02

<.001
<.001
<.001
•c.OOl
<.001
<.001
<.001
<.OOI

<.001
<.OOI
<.001
<.OOI
<.001
<.001
<.001
<.001

<.001
<.001
<.001

.003
<.001
<.001
<.001
<.001

: = Parameter not delected. The value presented indicates the detection limit.

dlil (wjfil) (i:\rei>ort\\\-(iier.»-kl 22159 Pruned OS-.hin-92
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

Site id: :r;r^ ::•;..••••.. . ';.. ••>'•
Sample id: v '... '• :.', ' :.":•:"
Satnpl^date: ; ' . . - : . : : • . • " • . : • • ' • : • • . ' • ' :

; y»&efM«&tioif>f'vi\< &&%&£>%?.
, ,1-Trichloroethane
, ,2,2-Tetrachloroethane
, ,2-Trichloroethane
, -Dichloroelhane
, -Dichloroelhylene
,2-Dichlorobenzene
,2-Dichloroelhane
,2-Dichloropropane
,3-Dichlorobenzene
,4-Dichlorobenzene

2-Chloroethylvinyl ether
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromelhane
cis-l,3-Dichloropropene
Dichlorodifluoromeihane
Ethylbenzene
Meihylene chloride
Tetrachloroeihylene

f!?:j±|i:;:.S::*S::Hb;s:fcssWateftOttali
iljnjipfcmeiir

Standairii

0.2

0.0006
0.85

0.007
1.25

0.005

1.25
0.075

0.005
0.179

0.005

0.006

1.36
0.15

0.001

tv Standards
vPreyjintiVyi. "
Action Limit

0.04

0.00006
0.085

0.000024
0.125

0.00005

0.125
0.015

0.000067
0.036

0.0005

0.0006

0.272
0.015

0.0001

ISmfcfcOiiilli
jEnftvCifinepj^

Standard
::;Pr«VentjV*V;
Action Urn ft

-•: SB4S
•wsm
.iWsi

<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.OI
<.005

.12.
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005
<.005

SB4fc
£05071
11/07/91

<.
<.
<.
<.
<.

<.005
<.
<.

<.005
<.01
<.l
1.6
<.l
<.]
<.l
<.l
<.l
<.l
<.l
<.l
<.l
<.l

5.906
<.002

<.l

Trip Blk
£05071

11/07/91

--

—--
-
--
--
-
--
--
--
-

<.001

—-.
--
--
--
-
--
--
--
—

<.001
-
-

Trip Blk
£04516

10/30/91

—
--
—
--
--
—
--
--
--
—
--

<.001
--

—
--
--
--
--

—--
--
--

<.001
--
-

TripBlk
£04517
10/30/91

--

——
—
--
—
--
--
--
--
—

<.001
--
--
--
--
--
--
--
--
--
--

<.00l
--
--

TripBlk
£04518

10/30/91

--
--
—
--
--
—
--
--
--
—
-

<.001

—
—
--
--
--

—
--
--
--
--

<.001
--
--

< = Parameter not detected. The value presented indicates the detection Until.
-- — Parameter not analvzed.

did (wful) (i:\iei>ori\\\ 'ciici . 22159 OX-.idn-92
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

Sample id:

ActfOD Limit Standard Action Liro It

SB-18
E05070

SB-19
£05071
mim

TripBlk
;• teosoti:

Trip Blk
"::;-£045i<>'
10/30^1

Trip Blk
E04517
10/30/91

Trip Blk
E04518

10/30/91

Toluene
trans- 1 ,2-DichloroethyIene
trans- 1 ,3-Dichloropropene
Trichloroeiliylene
Trichlorofluoromethane
Vinyl chloride
Xylene
Chlorodibromomelhane

0.343
0.1

0.005

0.0002
0.62

0.0686
0.02

0.00018

0.0000015
0.124

<.005
<.005
<.0()5
<.005
<.005
<.005

.035
<.005

<.001 <.001 <.001 <.001

12 <.OOI <.OOI <.001 <.001

< = Parameter not detected. The value presented indicates the detection limit.
— - Parameter not analyzed.

did (wfal) (i:\repori\\\'(iier.wk] 22159 Printed. OS-Jnn-92



leSof lO

Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

Siteid: • ' ; • • /•'^^:- ••:•.•/ • ; •
Sample id: . •' '." '•"•". .•'..'•'•.•'•,'•";•
Sample date:' - • : • ' < . ^ "• 'T .' : ;!-

W&^eiitjffifammiti^Zj^
Acenaphlhene
Acenaphlhylene
Anthracene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(ghi)perylene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)elher
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthaJate
4-Chloroaniline
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anihracene
Dibenzofuran
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene

•:•:•:•.•:•:": :••— + \ •* :•* <••:•: li'-i ••:-.-:•:î i*J|fe$;$|

^mSM
''i:.^c^njtri^::v-
Action Limit

lillllfl
Enforcement

Standard ActtoiiLimft

::;:fsi04510:iQ/3i/jH-

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.001
<.001

<.01

•-MW4
£04511

10/30/fiil

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005
<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.001
<.001

<.01

MW-i
•£04512

''̂ K

.021
<.005
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

•' £.04513'
::?f :̂.

.077

.023

.028
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

'•.•:•: MW-S-
£04514

:W/3079I

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

MW.6
£04515

10/30/91

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

SB46

n/ofi/n

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

< = Parameter not delected. The value presented indicates the detection limit.

did (wJ'uD u:\reiMrt\u-atei-.\vkl 22159 Pruned: 08-.lan-92
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units fn

Site id; . • ' • • ' . ..f;'v''V:::^V>;::,:
Sample id: :' • ' ' ' • ' . '.. • .-V-v'Cv'.- -~:

Sample date: "V 'v: 'A^;*-!

Wtt&ttMfrtf£tiMMM&Vvi&.
3,3'-Dichlorobenzidine
Diethylphthalate
Dimelhylphthalate
2,4-Dinilrotoluene
2,6-Dinitrololuene
Fluoranlhene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroe thane
Indeno( 1 ,2,3-cd)pyrene
Isophorone
2-Methylnaphlhalene
n-Niirosodi-n-propylamine
N-Niirosodiphenylamine
Naphthalene
2-Nilroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
Phenanthrene
Pyrene

: ' • • Standard! '•'?'• Action Limit;
Enforcement

Standard : Action Lira It

•'£04510.'
'io^i

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.OI
<.01

<.005
<.005

<.01
<.005
<.005
<.005
<.005

10/30/91

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.0l
<.0l

<.005
<.005

<.0l
<.005
<.005
<.005
<.005

£04512
10/29/91

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.OI
<.01

.74
<.005

<.01
<.005
<.005
<.005
<.005

-MW4-

<.005
<.005
<.005
<.005
<.005

.018

.048
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.01
<.01

.14
<.005

<.01
<.005
<.005

.078

.024

•:-::E04514
10/30/91

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.01
<.01

<.005
<.005

<<01
<.005
<.005
<.005
<.005

£04515
10/30/91

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.OI
<.01

<.005
<.005

<.01
<.005
<.005
<.005
<.005

SB-16
EOS069

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.0!
<.01

<.005
<.005

<.01
<.005
<.005
<.005
<.005

< = Parameter not delected. The value presented indicates the detection limit.

did (ii/n/l a:\iepoii\watci' \\ 'kl 22159 Printed: 08-.l(in-92
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Table 6

Summary of Laboratory Analytical
Results of Ground water Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

SSSSISSS?lSfi
^I^^S^Si^lll;
W^ffiiai&^li^iimi^V^M.
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(ghi)perylene
Benzyl alcohol
Bis(2-chloroe(hoxy)methane
B is(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthaJate
4-Chloroaniline
2-ChloronaphthaJene
4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phlhalate
Dibenz(a,h)anthracene
Dibenzofuran
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene

8SSS '•'•i.-'PrvpV-p'ntivp' • •:-;: •+. % v .TTJvl-ITC • -;

IliW'iililliliiiiiiiJi
'•JEi.nfQjrcem^itil;:
'.••"> Standard. ••'' Jetton Limit

SJIff
:''U/07/9l:

.022

.013
<.005
<.005
<.005
<.005
<.005

<.05
<.005

<.01
<.005

.102
<.01
<.01
<.05

<.005
<.01

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

;̂ ||:
•*?S

.043

.042

.018

.014
. .026

.026
<.005

<.05
<.005

<.01
<.005

<.01
<.01
<.01
<.05

<.005
<.0l

<.005
<.005
<.005
<.005
<.005
<.005
<.005

<.01

TripBtk

VWwi

--
--
--
--
--
--
--
--
--
--
--
--
--
~
-
--
--
--
--
--
--
—
—
.-
--

TripBik

:£$$$
---.----------—--------—-.-----—--—-.-

TripBlk
:E04517..
10/30/91

--
--
--
--
--
--
--
--
--
—
--
--
--
--
--
--
--
—
--
--
-
--
.-
--
--

Trip Bile
E04518

10/30/91

--
--
--
--
-
--
--
-
--
--
-
--
--
--
--
--
--
--
--
--
--
--
.-
--
--

< = Parameter noi delected. The value presented indicates the detection limit.
-- = Parameter not analvzed.

did (wfcil) a:VeiH»'i\\\-ciier.wkl 22/59 Primed •08-.l(in-92
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

Site idi'v • • • • " , : • •" . • ' .••.••./: .•.•:•/ ' .••••
Sample i d i : ' : Y'^ ; : ; : . / • . • . •••••
Sample date: •• ; ' - ' ^ - : '?•.•.''/'•. :•;;:'

• •" '' :' ::- • • • • " . .v *•'< - '• . '••''•""•i-'i' '?

. ;&M&Wi8Jtiit. SiwiiflSSn^S^
3,3'-Dichlorobenzidine
Diethylphthalate
Dimethylphthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopemadiene
Hexachloroe thane
Indeno( 1 ,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
n-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
2-Nilroaniline
3-Nitroaniline
4-Niiroaniline
Nitrobenzene
Phenanthrene
Pyrene

EnForcemeht
.; ^Sian'dafii^™'

i Preventive'
Action Limit

Enforcement
Standard

vfrmnitive:-
Action Lira H

SB48
EOSQ70

H/07/91

<.005
<.005
<.005
<.005
<.005
<.005

<.01
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.01
<.01
.019

<.005
<.01

<.005
<.005

.006
<.005

SB-19
E05071

1 1/07/91
:•.'• '•'':'

<.005
<.005
<.005
<.005
<.005

.043

.034
<.005
<.005

<.05
<.005
<.005
<.005
<.005

<.01
<.01
.207

<.005
<.01

<.005
<.005

.087

.006

Trip Blk
EOS072
il/07?91

--
--
--
-
--
--
--
..
--
--
--
--
--
--
--
--
--
--
-.
--
--
--
--

Trip 01k
E04516

iO/30/91
'•:: . .-. "•••

--

--

-

-

-

--

--

--

--

-

--

--

-

-

-

-

--

--

—
--

--

—

Trip Blk
E04SI7
10/30/91

—-
-
-

—-
-.
--

—--

—--
—
-
--
--
-
--
--
..

——
--

Trip Blk
E04518

10/30/91

—
--
--
--
--
.-
—
-.
--
--
--
--
--
--
--
--
-
--
--
—
—
--
-

< = Parameter noi detected. The value presented indicates the detection limit.
-- = Parameter not analyzed.
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Table 6

Summary of Laboratory Analytical
Results of Groundwater Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/I)

Site id:
Sample: id:
Sample date: ; Enforcement '

Action Limit
Enforcement
'Standard : Action Lira ft

10/30/91
E04512
10/29/91 10/29/S? i30/91'

MW-6
E04515

10/30/91

SB46
EOS069

11/06/91

Lead, total
Selenium, total
Zinc, loial
Cyanide, total
Cyanide, amenable
Sulfate
Grease & oil

0.05
0.01

0.2

0.005
0.001

0.04

250

2.5

125

<.05
.0031

5.2
<.05
<.05

50
2.1

<.05
<.002

9.6
.47

*<.05
110

2

<.05
<.002

1.1
.2

*<.05
8.4

<.05
<.002

.14
<.05

*<.05
84
1.4

<.05
<.002

13
<.05

*<.05
104

<.05
<.002

2.4
.06

<.05
62

9.5

<.05
<.002

<.02
.12
.12
91

< = Parameter not delected. The value presented indicates the detection limit.
* = Data is suspect due to sample being analyzed outside of EPA approved hold-time.
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Table 6

Summary of Laboratory Analytical
Results of Ground water Samples
Wisconsin Fuel & Light Company

Manitowoc, Wisconsin
(Units in mg/1)

.
Sample id: •"•-
Sample date;

Stindatd Action Limit Standard
Preventive:

Action Limit

'••• -'SB-IS;
BO^Ttf
11/97/91

SB-19
: £05071
11/07/91;

Trip Blk
wsvii
11/07^91

TripBlk
£04516

JO/30/91

TripBlk
E04517

10/0/91

Trip Blfc
£04518

10/3Q/91

Lead, total
Selenium, total
Zinc, total
Cyanide, total
Cyanide, amenable
Sulfate
Grease & oil

0.05
0.01

0.2

0.005
0.001

0.04

250

2.5

125

<.05
<.002

<.02
.48
.16
56

<.05
<.002

<.02
6.8
3.2
7.4
10

< = Parameier not detected. The value presented indicates the detection limit.
— = Parameter not analyzed.

illd (nfdl) ti.\re/>()i-i\H-(iicr n-kl 22159 Pinned 08-.hm-<-}2
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 1 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
Parameters
Cyanide, amenable
Cyanide, total
Sulfate
Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Copper, dissolved
Lead, dissolved
Mercury, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved
Zinc, dissolved
USEPA-8260 Scan
Acetone
Benzene
Dichlorobromomethane
Bromoform
Bromomethane
Methyl ethyl ketone
Carbon disulfide
Carbon tetrachlonde
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1 , 1 -Dichloroethane
1,2-Dichloroethane
1 , 1 -Dichloroethylene
1,2-Dichloroethylene
1 ,2-Dichloropropane
cis- 1 , 3 -Dichloropropene
trans- 1 , 3 -D ichloropropene
Ethylbenzene
2-Hexanone
Methyl isobutyl ketone
Methylene chloride
Styrene

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin MR- 140
Groundwater Quality

Standards
Enforcement

Standard

200
200

250000
50

2000
5

100
1300

15
2
-

50
50

5000

1000
5

215
4.4
-

460
-
5
-

400
-
6
-

215
850

5
7

70(cis)
5
-
-

700
-
-

150
-

Preventative
Action Limit

40
40

125000
5

400
0.5
10

130
1.5
0.2
-
10
10

2500

200
0.5
43

0.44
-

90
-

0.5
-

80
-

0.6
-

43
85
0.5
0.7

7(cis)
0.5
-
-

140
-
-

15
-

MW-01
E99934

10/12/94
ETCO
ETCO

<5
11

113000
< 1
53

<0.2
<50
< 10
3.5

<0.2
< 10
< 2

<0.2
1190

<50
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1
< 1

<10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1

MW-02
E99932

10/12/94
ETCO
ETCO

< 5

^H^M)104000
6.4
31

<0.2
<50
< 10

1
<0.2
< 10
< 2

<0.2
180

<50
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1
< 1

<10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1

MW-05
E99935

10/12/94
ETCO
ETCO

< 5
< 5

130000
< 1
100

<0.2
<50
< 10

< 1
<0.2
< 10

2.2
<0.2
2760

<50
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1
< 1

< 10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1

MW-06
E99933

10/12/94
ETCO
ETCO

< 5
'"ffjso
83000

< 1
80

<0.2
<50
< 10

1.5
<0.2
<10

< 2
<0.2

790

<50
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1
< 1

< 10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1

MW-07
E99928

10/11/94
ETCO
ETCO

20
13601

243000
< 1
140

<0.2
<50

16
< 1

<0.2
< 10
< 2

<0.2
<20

<50
< 1
< 1
< 1
< 1

<50
<50

< 1
<
<

< 10
<
<
<
<
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50|
< 50|

< 1
< 1

wsb (wfal) 22574 i:V.\projects\wiscfuel\MW-DATA.XLS Printed 3/22/95



Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page2of l2

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
USEPA-8260 Scan (cont.)
1,1,2,2 -Tetrachloroethane
Tetrachloroethylene
1,1,1 -Trichloroethane

ilSBfc-TrichJQrredipg
Jffl^ffi^j§8relenW.
Toluene
Vinyl acetate
Vinyl chloride
Xylene, total
BNA-8270Scan
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(ghi)perylene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethyl hexyl)phthaJate
4-Bromodiphenyl ether
Butyl benzyl phthalate
p-Chloro-m-cresol
4-Chloroaniline
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a, h)anthracene
Dibenzofuran
1 ,2-Dichlorobenzene
1 ,3 -Dichlorobenzene
1 ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin MR- 140
Groundwater Quality

Standards
Enforcement

Standard
Preventative
Action Limit

!

-

5 0.5
200 40
0.6 0.06
5 0.5

343
-

0.2
620

-

68.6
-

0.02
124

-
-

;
-

0.003 1 0.0003
-
-

1
-
-

;
-
3 ; 0.3

:
-

I
-
-
-
-
-
-
-
-
-

600

-
-
~
-
-
-
-
-
-

60
1250 125
75 15

;
!
!

MW-01
E99934

10/12/94
ETCO
ETCO

< 1
< 1
< 1
< 1
13

< 1
< 1
< 1
< 3

<5
< 5
<5
<5

<2.5
< 5
< 5

<50
<50
< 5
<5
< 5
<5
<5
<5
< 5

<20
< 5
< 5
< 5
< 5
<5
<5
<5
< 5
< 5
<5
< 5

<20
< 5
< 5

MW-02
E99932

10/12/94
ETCO
ETCO

< 1
< 1
<
<
<
<
<
<
<3

< 5
< 5
< 5
< 5

<2.5
<5
< 5

<50
<50
< 5
< 5
< 5
< 5
< 5
<5
< 5

<20
< 5
< 5
< 5
< 5

5
< 5
< 5
< 5
< 5
<5
< 5

<20
<5
< 5

MW-05
E99935

10/12/94
ETCO
ETCO

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 3

< 5
< 5
<5
<5

<2.5
< 5
< 5

<50
<50
< 5
< 5
< 5
< 5
<5
< 5
< 5

<20
< 5
< 5
< 5
< 5
<5
<5
< 5
< 5
< 5
< 5
<5

<20
< 5
< 5

MW-06
E99933

10/12/94
ETCO
ETCO

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 3

<5
<5
<5
<5

<2.5
< 5
< 5

<50
<50
<5
<5
< 5
< 5
< 5
< 5
< 5

<20
< 5
< 5
< 5
<5
< 5
< 5
< 5
< 5
< 5
< 5
< 5

<20
< 5
< 5

MW-07
E99928

10/11/94
ETCO
ETCO

< 1
< 1
< 1
< i
< 1
< 1
< 1
< 1
< 3

< 5
< 5
< 5
< 5

<2.5
< 5
< 5

<50
<50
< 5
< 5
< 5
< 5
<5
<5
< 5

<20
< 5
< 5
< 5
< 5

8
< 5
< 5
< 5
< 5
<5
< 5

< 20
< 5 !
< 5
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Man i to woe Facility

Manitowoc, Wisconsin
(Units as Given)

Page 3 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
BNA-8270 Scan (cont.)
Dimethyl phthalate
2 ,4-Dimethylphenol
4,6-Dinitro-o-cresol
2,4-Dinitrophenol
2 ,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachloro-1 ,3 -butadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3 -cd)pyrene
Isophorone
2 -Methylnaphthalene
o-Cresol
p-Cresol
n-Nitrosodi-n-propylamine
n-Nitrosodiphenylamine
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1 ,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Units
Ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard

-
-
-
-

0.05
0.05

-
-
-
-
-
-
-
-
-
-
-
-
-

40
-
-
-
-
-
-
1
-

6000
-
-
-
~

Preventative
Action Limit

-
-
-
-

0.005
0.005

-
-
-
-
-
-
-
-
-
-
-
-
-
8
-
-
-
-
-
-

0.1
-

1200
-
-
-
~

MW-01
E99934

10/12/94
ETCO
ETCO

< 5
<5

<20
<20

< 5
< 5
<5
<5
< 5
<5
< 5
< 5
<5
<5
< 5
<5
<5
<5
<5
<5

<20
<20
<20
<5
< 5

<20
<20
<5
<5
< 5
< 5

<50
<5

MW-02
E99932

10/12/94
ETCO
ETCO

<5
< 5

<20
<20

<5
< 5
<5
<5
<5
<5
<5
<5
< 5
<5
<5
<5
<5
<5
<5
<5

<20
<20
<20
<5
< 5

<20
<20
<5
< 5
< 5
<5

<50
<5

MW-05
E99935

10/12/94
ETCO
ETCO

< 5
<5

<20
<20

< 5
<5
<5
<5
<5
<5
<5
<5
<5
<5
< 5
<5
<5
<5
<5
< 5

<20
<20
<20
<5
<5

<20
<20
<5
< 5
< 5
<5

<50
<5

MW-06
E99933

10/12/94
ETCO
ETCO

< 5
< 5

<20
<20
< 5
<5
<5
<5
< 5
<5
<5
< 5
< 5
<5
< 5
<5
<5
<5
<5
< 5

<20
<20
<20
<5
<5

<20
<20
< 5
<5
<5
<5

<50
<5

MW-07
E99928

10/11/94
ETCO
ETCO

< 5
< 5

<20
< 20

< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
<5

< 5
< 5
< 5
< 5

<20
<20
<20
<5
<5

<20
<20
< 5
< 5
< 5
< 5

<50
< 5

PR = Surrogate results are unavailable due to
positive results in the sample.

DP = Samples analyzed in duplicate to confirm results.
EB = Equipment Blank
TB = Trip Blank
Bold values exceed the method detection limit.
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page4of l2

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments.
Parameters
Cyanide, amenable
Cyanide, total
Sulfate
Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Copper, dissolved
Lead, dissolved
Mercury, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved
Zinc, dissolved
USEPA-8260 Scan
Acetone
Unzene
Dichlorobromomethane
Bromoform
Bromomethane
Methyl ethyl ketone
Carbon disulfide
Carbon tetrachloride
Cnlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,1-Dichloroethane
1 ,2-Dichloroethane
1,1-Dichloroethylene
1 ,2-Dichloroethylene
1 ,2-Dichloropropane
cis- 1 ,3 -Dichloropropene
trans- 1 ,3 -DichJoropropene
Ethylbenzene
2-Hexanone
viethyl isobutyl ketone
VIethylene chloride
Styrene

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Groundwater Quality

Standards
Enforcement

Standard

200
200

250000
50

2000
5

100
1300

15
2
-

50
50

5000

1000
&'
215
4.4
-

460
-
5
-

400
-
6
-

215
850
5
7

70(cis)
5
-
-

700
-
-

150
-

Preventative
Action Limit

40
40

125000
5

400
0.5
10

130
1.5
0.2
-

10
10

2500

200
0.5
43

0.44
-

90
-

0.5
-

80
-

0.6
-

43
85
0.5
0.7

7(cis)
0.5
-
-

140
-
-

15
-

MW-08
E99930

10/1 1/94
ETCO
ETCO

Hod
3300

SllSffPo
< 1
120

<0.2
<50

16
2.8

<0.2
<10

3.7
<0.2
<20

<50
<1
< 1
< 1
<1

<50
<50
<1
<1
< 1

<10
<1
< 1
<1
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1

<50
<50
< 1
< 1

MW-09
E99929

10/11/94
ETCO
ETCO

10
250

186000
6.3
190

<0.2
<50
<10
< 1

<0.2
<10
< 2

<0.2
<20

<50
4.7
< 1
< 1
<1

<50
<50
< 1
< 1
< 1

<10
<1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
1.5

<50
<50
<1
< 1

MW-10
E99925

10/11/94
ETCO
ETCO

30
220

62000
10

450
<0.2
<50
< 10
<1

<0.2
< 10
<2

<0.2
<20

<50
s¥

< i
< i
< i

<50
<50

< 1
<1
<1

< 10
<1
< 1
< 1
< 1
<1
< 1
< 1
<1
< 1
< 1

2
<50
<50

< 1
<1

MW-11
E99927

10/11/94
ETCO
ETCO

?0
160

126000
5

280
0.2

<50
11

< 1
<0.2
< 10
< 2

<0.2
28

<500^$0
<10
< 10
< 10

<500
<500

< 10
<10
<10

<100
< 10
<10
< 10
< 10
< 10
< 10
< 10
<10
< 10
< 10
380

<500
<500

< 10
< 10

MW-12
£90005

10/li,"M
ETCC
ETCC

130
•750

160000
< 1
130
0.7

<50
< 10

15
<0.2
< 10

< 2
<0.2
< 2 0

< 50
\1

< V
< l
< I

<50
<50
< l
< I
< l

< 10
1

< 1
< 1
< 1
< 1
< l i
< 1
< 1
< I
< 1
1.8

<50
<50

< 1
< I
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 5 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
USEPA-8260 Scan (cont)
1 , 1 ,2,2-TetrachJoroethane
Tetrachloroethylene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethylene
Toluene
Vinyl acetate
Vinyl chloride
HJyUjne, total
~BNA-8270 Scan
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(ghi)perylene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethyl hexyl)phthalate
4-Bromodiphenyl ether
Butyl benzyl phthalate
p-Chloro-m-cresol
4-Cnloroaniline
2 -Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3 ,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard

-
5

200
0.6
5

343
-

0.2
620

-
-
-
-

0.003
-
-
-
-
-
-
-
3
-
-
-
-
-
-
-
-
-
-
-
-

600
1250
75
-
-
-

Preventative
Action Limit

-
0.5
40

0.06
0.5

68.6
-

0.02
124

-
-
-
-

0.0003
-
-
-
-
-
-
-

0.3
-
-
-
-
-
-
-
-
-
-
-
-

60
125
15
-
-
-

MW-08
E99930

10/11/94
ETCO
ETCO

< 1
< 1
< 1
< 1
2.1
< 1
< 1
< 1
<3

< 5
< 5
< 5
< 5

<2.5
< 5
< 5

<50
<50
< 5
< 5
<5
< 5
< 5
< 5
<5

<20
<5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
<5
< 5
< 5

<20
< 5
< 5

MW-09
E99929

10/1 1/94
ETCO
ETCO

< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
< 3

<5
<5
< 5
<5

<2.5
< 5
<5

<50
<50
<5
<5
<5
< 5
<5
<5
<5

<20
<5
< 5
< 5
< 5
< 5
< 5
<5
< 5
< 5
< 5
< 5

<20
<5
<5

MW-10
E99925

10/11/94
ETCO
ETCO

< 1
< 1
< 1
< 1
< 1

1
<1
< 1
< 3

< 5
< 5
<5
< 5

<2.5
< 5
<5

<50
<50
< 5
< 5
<5
< 5
< 5
< 5
<5

<20
<5
< 5
< 5
< 5
<5
< 5
< 5
< 5
< 5
< 5
<5

<20
< 5
< 5

MW-11
E99927

10/11/94
ETCO
ETCO

< 10
< 10
< 10
<10
< 10

12
< 10
<10
t©»

5
5

< 5
< 5

<2.5
<5
<5

<50
<50
<5
<5
<5
<5
<5
<5
<5

<20
<5
< 5
<5
<5
< 5
<5
< 5
< 5
<5
<5
<5

<20
<5
<5

MW-12
E99926

10/11/94
ETCO
ETCO

< 1
< 1
< 1
< 1
< 1
1.2
< 1
< 1
3.4

< 5
< 5
< 5
< 5

<2.5
< 5
< 5

<50
<50
< 5
< 5
< 5
< 5
< 5
<5
<5

<20
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5

<20
< 5
< 5
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 6 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
BNA-S27U Scan (cant) Units
Dimethyl phthalate
2,4-Dimethylphenol
4,6-Dinitro-o-cresol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachloro- 1 ,3 -butadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1,2,3 -cd)pyrene
Isophorone
2 -Methylnaphthalene
o-Cresol
p-Cresol
n-Nitrosodi-n-propylamine
n-Nitrosodiphenylamine
Naphthalene,
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenanthrene
BHenbr
Pyrene
1 ,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard

-
-
-
-

0.05
0.05

-
-
-
-
-
-
-
-
-
-
-
-
-

40
-
-
-
-
-
-
1
-

6000
-
-
-
•

Preventative
Action Limit

-
-
-
-

0.005
0.005

-
-
-
-
-
-
-
-
-
-
-
-
-
8
-
-
-
-
-
-

0.1
-

1200
-
-
-
•

MW-08
E99930

10/11/94
ETCO
ETCO

< 5
< 5

<20
<20
< 5
< 5
<5
< 5
<5
<5
<5
< 5
< 5
<5
<5
< 5
<5
<5
< 5
< 5

<20
<20
<20
< 5
<5

<20
<20
<5
<5
<5
< 5

<50
< 5

MW-09
E99929

10/11/94
ETCO
ETCO

< 5
<5

<20
<20
< 5
<5
<5
<5
< 5
< 5
<5
< 5
< 5
<5
<5
< 5
< 5
<5
< 5
< 5

<20
<20
<20
<5
< 5

<20
<20
<5
< 5
< 5
< 5

<50
< 5

MW-10
E99925

10/1 1/94
ETCO
ETCO

<5
<5

<20
<20
<5
<5
<5
< 5
<5
<5
<5
< 5
<5
<5
< 5
< 5
<5
<5
< 5
< 5

<20
<20
<20
<5
<5

<20
<20
<5
<5
<5
<5

<50
<5

MW-11
E99927

10/11/94
ETCO
ETCO

< 5
11

<20
<20
< 5
< 5
<5
< 5
<5
<5
<5
< 5
<5
<5
< 5
< 5
<5
<5
< 5
< 5

<20
<20
<20
<5
<5

<20
<20

< 5
3%
< 5
< 5

<50
< 5

MW-2
E99926

10/11/94
ETCO
ETCO

5
< 20
< 20

< 5
< 5
< 5
< 5
< 5
< 5 i
< 5
< 5
< 5
< 5
< 5
< 5
< 5 J
< 5
< 5
< 5

<20
< 2 0
<20
< 5
< 5

<20
<20

< 5
< 5
< 5
< 5

< 5 0 j
< 5

PR = Surrogate results are unavailable due to
positive results in the sample.

DP = Samples analyzed in duplicate to confirm results.
EB = Equipment Blank
TB = Trip Blank
Bold values exceed the method detection limit.
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Table 4
Summary of Analytical Data for Grouodwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 7 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
Parameters
Cyanide, amenable
Cyanide, total
Sulfate
Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Copper, dissolved
Lead, dissolved
Mercury, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved
Zinc, dissolved
USEPA-8260 Scan
Acetone
Benzene
Dichlorobromomethane
Bromoform
Bromomethane
Methyl ethyl ketone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1 , 1 -Dichloroethane
1 ,2-Dichloroethane
1 , 1 -Dichloroethy lene
1,2-Dichloroethylene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethylbenzene
2-Hexanone
Methyl isobutyl ketone
Methylene chloride
Styrene

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard

200
200

250000
50

2000
5

100
1300

15
2
-

50
50

5000

1000
5

215
4.4
-

460
-
5
-

400
-
6
-

215
850
5
7

70(cis)
5
-
-

700
-
-

150
-

Preventative
Action Limit

40
40

125000
5

400
0.5
10
130
1.5
0.2
-

10
10

2500

200
0.5
43

0.44
-

90
-

0.5
-

80
-

0.6
-

43
85
0.5
0.7

7(cis)
0.5
-
-

140
-
-
15
-

MW-13
E99923

10/11/94
ETCO
ETCO

ffigj}
î?

174000
<1
100

<0.2
<50

10
<1

<0.2
<10
< 2

<0.2
<20

<50
m*< i< i< i
<50
<50

< 1
< 1
< 1

< 10
<1
<1
<1
<1
< 1
< 1
<1
<1
< 1
< 1
<1

<50
<50
< 1
< 1

MW-13
E99924

10/11/94
ETCO
ETCO

Duplicate

> mm
^pj

192000
< 1
100
0.2

<50
14

< 1
<0.2
< 10
< 2

<0.2
<20

<50
W6
< 1
< 1
<1

<50
<50

< 1
< 1
< 1

<10
<1
< 1
< 1
<1
< 1
< 1
< 1
<1
< 1
< 1
< 1

<50
<50

< 1
< 1

MW-14
E99931

10/12/94
ETCO
ETCO

d&®
1680

200000
1.3

280
<0.2
<50
< 10
< 1

<0.2
<10
< 2

<0.2
<20

<1000
i8&

<20
<20
<20

<1000
<1000

<20
<20
<20

<200
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
4W

< 1000
< 1000

<20
1SOO>

EB
E99922

10/11/94
ETCO
ETCO

@>IW-13

< 5
<5

<5000
< 1

< 10
<0.2
<50
< 10
3.2

<0.2
<10
< 2

<0.2
<20

DP<50
DP< 1
DP< 1
DP< 1
DP<1

DP<50
DP<50
DP< 1
DP< 1
DP<1

DP< 10
DP 29
DP< 1
DP< 1
DP<1
DP< 1
DP<1
DP<1
DP<1
DP< 1
DP<1

" DP<1
DP<50
DP<50
DP 1.4
DP<1

TB
E99936

10/13/94
ETCO
ETCO

#1.

-
-
-
-
-
-
-
-
-
-
-

-

<50
< 1
< 1
< 1
< 1

<50
< 50

< 1
< 1
< 1

< 10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50
< 1
< 1

wsb (wfal) 22574 i:l.\projectJ!\wiscfuel\MW-DATAXLS Printed 3/22/95



Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 8 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
USEPA-8260 Scan (cont.)
1,1 ,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1 -Trichloroethane
1 , \ ,2-TrichJoroe thane
Trichloroethylene
Toluene
Vinyl acetate
Vinyl chloride
Xylene, total
BNA-8270Scan
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
BenzoCa)pyrene
Benzo(b and/or k)fluoranthene
Benzo(ghi)perylene
Benzoic acid
Benzyl alcohol
Bis( 2 -chloroethoxy) methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethyl hexyl)phthalate
4-Bromodiphenyl ether
Butyl benzyl phthalate
p-Chloro-m-cresol
4-Chloroaniline
2-Chloronaphthalene
2-ChJorophenol
4-Chlorodiphenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
1 ,2-Dichlorobenzene
1 , 3 -Dichlorobenzene
1 ,4 -D ichJorobenzene
3 ,3 '-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate

Units
ug/L
Ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard

-
5

200
0.6
5

343
-

0.2
620

-
-
-
-

0.003
-
-
-
-
-
-
-
3
-
-
-
-
-
-
-
-
-
-
-
-

600
1250
75
-
-
-

Preventative
Action Limit

-
0.5
40

0.06
0.5

68.6
-

0.02
124

-
-
-
-

0.0003
-
-
-
-
-
-
-

0.3
-
-
-
-
-
-
-
-
-
-
-
-

60
125
15
-
-
-

MW-13
E99923

10/11/94
ETCO
ETCO

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
3.3

<5
< 5
< 5
< 5

<2.5
< 5
< 5

<50
<50

< 5
< 5
< 5
< 5
< 5
<5
< 5

<20
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5

<20
< 5
< 5

MW-13
E99924

10/11/94
ETCO
ETCO

Duplicate

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
3.3

< 5
< 5
< 5
< 5

<2.5
< 5
< 5

<50
<50

< 5
< 5
< 5
< 5
< 5
<5
< 5

<20
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
<5
< 5

<20
< 5
< 5

MW-14
E99931

10/12/94
ETCO
ETCO

<20
<20
<20
<20
<20

•JJJJOfr
<20
<20.̂ ^^^•B.£B8w

PR< 500
PR< 500
PR< 500
PR< 500
PR< 250
PR< 500
PR< 500

PR< 5000
PR< 5000

PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500

PR< 2000
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500

PR< 2000
PR< 500
PR< 500

EB
E99922

10/11/94
ETCO
ETCO

@ MW-13

DP< 1
DP< 1
DP< 1
DP<1
DP< 1
DP< 1
DP<1
DP< 1
DP<3

<5
<5
< 5
< 5

<2.5
<5
< 5

<50
<50
< 5
< 5
< 5
<5
<5
<5
<5

<20
< 5
< 5
< 5
< 5
28

<5
<5
< 5
< 5
<5
< 5

<20
< 5
< 5

T2
E9993<>

10/13/94
ETCO
ETCr

it '

<

< i

< I

< !

< j

< 1

< I

< I .

< r

- •
-
-
- <
-.
-
- •
-
-
-•
-
-:
- i
-!

-i
|

-.

-

-

- •

- ;

-

-

-

-

-

-

-

-

-:

- •
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 9 ofl 2

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
AnaJyzed By:
Comments:
BHA-8270 Scan (cont)
Dimethyl phthalate
2,4-Dimethylphenol
4 ,6-Dinitro-o-cresol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Huoranthene

Fluorene
Hexachlorobenzene
Hexachloro- 1,3 -butadiene
-lexachlorocyclopentadiene
lexachloroethane
ndeno( 1 ,2, 3 -cd)pyrene
sophorone

2-Methylnaphthalene
o-Cresol
)-Cresol
n-Nitrosodi-n-propylamine
n-Nitrosodiphenylamine
|S|8gJiE$
:-N'itr'baniline

3-Nitroaniline
-Nitroaniline

Nitrobenzene
2-Nitrophenol
4-NitrophenoI
3entachlorophenol
3henanthrene
Phenol
*yrene
1 ,2,4-Trichlorobenzene
2,4,5 -Trichlorophenol
2,4,6-Trichlorophenol

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin MR- 140
Groundwater Quality

Standards
Enforcement

Standard

-
-
-
-

0.05
0.05

-
-
-
-
-
-
-
-
-
-
-
-
-

40
-
-
-
-
-
-
1
-

6000
-
-
-
~

Preventative
Action Limit

-
-
-
-

0.005
0.005

-
-
-
-
-
-
-
-
-
-
-
-
-
8
-
-
-
-
-
-

0.1
-

1200
-
-
-
•

MW-13
E99923

10/11/94
ETCO
ETCO

< 5
< 5

<20
<20

< 5
< 5
<5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
<5
< 5
<5

<20
<20
<20
< 5
< 5

<20
<20
< 5
< 5
< 5
< 5

<50
<5

MW-13
E99924

10/11/94
ETCO
ETCO

Duplicate

< 5
<5

<20
<20
< 5
<5
<5
<5
< 5
<5
<5
<5
<5
<5
< 5
<5
<5
<5
<5
<5

<20
<20
<20
<5
<5

<20
<20
< 5
< 5
<5
< 5

<50
<5

MW-14
E99931

10/12/94
ETCO
ETCO

PR< 500
PR< 500

PR< 2000
PR< 2000

PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR< 500
PR 940

PR< 500
PR< 500
f>R< 500
PR^OO

4î ""H>
PR< 2000
PR< 2000
PR< 2000

PR< 500
PR< 500

PR< 2000
PR< 2000

PR< 500
PR< 500
PR< 500
PR< 500

PR< 5000
PR< 500

EB
E99922

10/11/94
ETCO
ETCO

(2). MW-13

< 5
< 5

<20
<20

< 5
< 5
<5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5
< 5

<20
<20
<20
< 5
< 5

<20
<20
< 5
< 5
< 5
< 5

<50
< 5

TB
E99936J

10/13/941
ETCO1

ETCO
#1

-
-
-
_
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~

PR = Surrogate results are unavailable due to
positive results in the sample.

DP = Samples analyzed in duplicate to confirm results.
EB = Equipment Blank
TB = Trip Blank
Bold values exceed the method detection limit.
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 1 0 o f I 2

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
Parameters Units
Cyanide, amenable
Cyanide, total
Sulfate
Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Copper, dissolved
Lead, dissolved
Mercury, dissolved
Nickel, dissolved
Selenium, dissolved
Silver, dissolved
Zinc, dissolved
USEPA-8260 Scan
Acetone
Benzene
Dichiorobromomethane
Bromoform
Bromomethane
Methyl ethyl ketone
Carbon disulfide
Carbon tetrachlonde
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1 , 1 -Dichloroethane
1,2-Dichloroethane
1 , 1 -Dichloroethylene
1 , 2 -Dichloroethylene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans- 1 ,3 -Dichloropropene
Bthylbenzene
2-Hexanone
Methyl isobutyl ketone
Vlethylene chloride
Styrene

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard
Preventative
Action Limit

i
200
200

250000
50

2000
5

100
1300

15
2
-

50
50

5000

1000
5

ug/L 215
ug/L 4.4
ug/L
ug/L i 460
ug/L '
ug/L ! 5
ug/L
ug/L | 400
ug/L
ug/L ; 6
ug/L j
ug/L i 215
ug/L ; 850
ug/L ; 5
ug/L : 7
ug/L ' 70(cis)
ug/L 5
ug/L
ug/L ;
ug/L 700
ug/L
ug/L
ug/L 150
ug/L

40
40

125000
5

400
0.5
10
130
1.5
0.2
-

10
10

2500

200
0.5
43

0.44
-

90
-

0.5
-

80
-

0.6
-

43
85
0.5
0.7

7(cis)
0.5
-
-

140
-
-

15
-

TB
E99937

10/13/94
ETCO
ETCO

#2

-
-
-
-
-
-
-
-
-
-
-
-

.
-

<50
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1
< 1

<10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50

< 1
< 1

TB
E99938

10/13/94
ETCO
ETCO

#3

-
-
-
-
-
-
-
-
-
-
-
-
-
-

<50
< 1
<1
< 1
< 1

<50
<50

< 1
< 1
< 1

< 10
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50
<50

1
< 1

wsb (wfal) 22574 i:Y.\projects\wiscftiel\MW-DATA.XLS Printed 3/22/95



Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page 11 of 12

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
USKPA-8260 Scan (cont.) Units
1,1,2,2-Tetrachloroethane ug/L
Tetrachloroethylene
1,1,1 -TrichJoroethane

ug/L
ug/L

1,1,2-Trichloroethane ! ug/L
Trichloroethylene
Toluene
Vinyl acetate
Vinyl chloride
Xylene, total
BNA-8270 Scan
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b and/or k)fluoranthene
Benzo(ghi)perylene
Benzoic acid
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethyl hexyl)phthalate
4-Bromodiphenyl ether
Butyl benzyl phthalate
p-Chloro-m-cresol
4-ChJoroaniline
2-Chloronaphthalene
2-Chlorophenol
4-Chlorodiphenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenz(a,h)anthracene
Dibenzofuran
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
3 ,3 '-Dichlorobenzidine
2 ,4-D ichlorophenol
Diethyl phthalate

ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Groundwater Quality

Standards
Enforcement

Standard

-
5

200
0.6
5

343
-

0.2
620

-
-
-
-

0.003
-
-
-
-
-
-
-
3
-
-
-
-
-
-
-
-
-
-
-
-

600
1250
75
-
-
-

Preventative
Action Limit

-
0.5
40

0.06
0.5

68.6
-

0.02
124

-
-
-
-

0.0003
-
-
-
-
-
-
-

0.3
-
-
-
-
-
-
-
-
-
-
-
-

60
125
15
-
-
-

TB
E99937

10/13/94
ETCO
ETCO

#2

<
<
<
<
<
<
<
<
< 3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

TB
E99938

10/13/94
ETCO
ETCO

#3

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
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Table 4
Summary of Analytical Data for Groundwater Results

Wisconsin Fuel & Light
Manitowoc Facility

Manitowoc, Wisconsin
(Units as Given)

Page J 2 o f l 2

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Comments:
BNA-8270Scan (cent.)
Dimethyl phthalate
2 ,4-Dimethy Iphenol
4,6-Dinitro-o-cresol

Units
ug/L
ug/L
ug/L

2,4-Dinitrophenol ug/L
2,4-Dinitrotoluene ! ug/L
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachloro- 1 , 3 -butadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3 -cd)pyrene
Isophorone
2-Methylnaphthalene
o-Cresol
p-Cresol
n-NiLrosodi-n-propylamine
n-Nitrosodiphenylanune
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Phenanthrene ug/L
Phenol ug/L
Pyrene ug/L
1,2,4-Trichlorobenzene ug/L
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

ug/L
ug/L

i

Wisconsin NR-140
Groundwater Quality

Standards
Enforcement

Standard

-
-
-
-

0.05
0.05

-
-
-
-
-
-
-
-
-
-
-
-
-

40
-
-
-
-
-
-
1
-

6000
-
-
-
-

Preventative
Action Limit

-
-
-
-

0.005
0.005

-
-
-
-
-
-
-
-
-
-
-
-
-
8
-
-
-
-
-
-

0.1
-

1200
-
-
-
-

TB
E99937

10/13/94
ETCO
ETCO

#2

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

TB
E99938

10/13/94
ETCO
ETCO

#3

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

PR = Surrogate results are unavailable due to
positive results in the sample.

DP = Samples analyzed in duplicate to confirm results.
EB = Equipment Blank
TB = Trip Blank
Bold values exceed the method detection limit.

wsb (wfal) 22574 i:l.'.projects\wiscfueKMW-DATA_XLS Printed 3/22/95
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Table3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 1 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total

WI PVOC Scan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene

1 ,2,4-Trimethylbenzene
1 ,3,5-Tnmethylbenzene
Xyiene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
BeiLZo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene

Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylpheno]
Naphthalene

Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2

-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-1
63126-1031

6/13/96
MP

Analech

ND0.005
0.008

ND1
ND1
NTJ1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
NTJ5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5

ND5
ND5
ND5

MW-1
71733-5587

4/3/97
Honzon
CT&E

0.009
0.009

ND1
ND1
ND1
ND1

ND1
ND1
ND3

ND5
ND5
KD5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5

ND5
KD5
ND5
ND10
ND5

ND5
ND5
ND5

MW-1
81865-9664

4/16/98
Honzon
CT&E

0.008
0.008

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5

5
ND5

ND5
ND5
ND5

ND10
ND5

ND5
ND5
ND5

MW-l(dup
81865-966

4/16/98
Horizon
CT&E

ND0.005
0.009

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5
ND5
NTJ5
ND5

ND10
ND5

ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 2 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
WI PVOC Scan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethy Ibenzene
1,3,5-Triniethylbenzene
Xylene, total
USEPA-S270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene

Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units

mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-1
219219
3/24/99
Horizon

TriMatrix

<0.05

MW-2
63126-1029

6/13/96
MP

Anatech

ND0.005
<0.05 J 0.083

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
3.4

$H^$i3®$f&
3.1

<5.0
—

<5.0
<5.0
9.9

<1.0
2.3

<5.0
<5.0
<5.0
<1.0
<5.0
<50
<5.0

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-2
71733-5588

4/3/97
Horizon
CT&E

£-:;>, 0:Z6Eft;4
SB"' (Oe îS

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

HD10
ND5
ND5
ND5
ND5

MW-2
81865-9660

4/15/98
Horizon
CT&E

0.025
p:-vq-290l*v

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page3 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
WIPVOC Scan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1 ,3,5-Tnmethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo( a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Lndeno( 1 2 3 -cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methy]phenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units

mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-2
219207
3/23/99
Horizon

TnMarrix

<0.05

?^voss>iM$

<1.0
<I .O
<50
<1.0

<1.0
<1.0
<3.0

2.8
<1.0
<1.0
<1.0
<I.O
<1.0
<5.0

—
<1.0

<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0

<1.0
<1.0
<5.0

<1.0

MW-5
63126-1032

6/13/96
MP

Anatech

ND0.005
ND0.005

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5

MW-5
71733-5586

4/3/97
Horizon
CT&E

ND0.005
F 0.004

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5

NT>5 | 5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5
KD5
ND5
ND5
ND5
ND5

ND10

ND5
ND5
ND5
ND5

MW-6
63126-102"/

6/13/96
MP

Anatech

0.062
^'WOaiT&tf

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 4 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
WlPVOCScan (VSEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene

Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Lndeno(123-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthiene
Phenol
Pyrene

Units

mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

WisconsinNR-140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5

700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80

80
-
-
-
-
8

-
1200
50

MW-6
71733-5592

4/3/97
Horizon
CT&E

mmmmm.
NDl
ND1
NDl
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5

ND5
ND5
B6

ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5

ND10
ND5

ND5
ND5
ND5

MW-6
81865-9663

4/15/98
Horizon
CT&E

D0.10
D 1.0

NDl
NDl
NDl
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-6
219206
3/23/99
Horizon

TnMatnx

<0.05
0.11

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

MW-7
63126-1034

6/12/96
MP

Anatech

•mmmm
ummwm.

NDl
NDl
NDl
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the MR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 5 of 20

Site Identification:
Sample Identification:
Dale Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
Wl PVOC Scan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a) anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethyLhexyI) phthalate
Carbazole
Chrysene
Dibenzofuran
2 ,4-Dimethy Ipheno 1
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units

mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR-140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-7
71733-5580

4/2/97
Horizon
CT&E

I^BsMfflS^r
S^EK40®$$

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

MW-7
81865-9667

4/14/98
Horizon
CT&E

MW-7
219215
3/23/99
Horizon

TnMatrix

0.120
j^QiSSOfcv;?;

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5.
ND5
ND5
ND5
ND5
ND10
ND5
KD5
ND5
ND5

0.09
•,®i&'-VX6f&".

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

MW-8
63126-1033

6/12/96
MP

Anatech

^&JM8;:*&:
;m*$&9;*:y:

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10

ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residua! coal tar constituents.
D = The sample required a. dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.

ND5= Limit of detection (LOD) 5 ug/1.

ND10= Limit of detection (LOD) 10 ug/1.

ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 6 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)
Benzene

Ethylbenzene
Methyl tertiary butyl ether
Toluene

1 ,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene
Xylene, total

USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene

Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene

Phenanthiene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

Wisconsin MR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480

480
10000

-
3000

-
0.2
0.2

-
6

-
0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200

96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-8
71733-5582

4/2/97
Horizon
CT&E

MW-8
81865-9666

4/14/98
Horizon
CT&E

1

ĵ G^$33Ri
%tfmS]&3&&

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

D0.18
K---:&M63$£..

ND1
NDl
ND1
ND1
NDl
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
KD5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

MW-8
219214
3/23/99
Horizon

TnMatnx

M0$-50} .̂
0.13

<1.0
<1.0
<50

<1.0
<1.0
<1.0
<3.0

<I.O
<1.0
<1.0

<1.0
<1.0

<1.0
<5.0

—
<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0

<1.0

<1.0
<5.0

<1.0

MW-9
63126-1035

6/12/96
MP

Anatech

0.10
0.16

M'.?SrtS&;
NDl
ND1
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10

ND5

ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the MR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/i.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page? of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
mPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethy Ibenzene
1 ,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-9
71733-5581

4/2/97
Horizon
CT&E

R0.18
0.18

%m®$$tfz
NDl
ND1
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-9
81865-9668

4/14/98
Horizon
CT&E

ND0.005
[::^Oi2IXH:fi-

NDl
NDl
NDl
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-9
219216
3/23/99
Horizon

TriMatrix

<0.05

mtW3!®%;

2.9
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

MW-10 '
63126-1039

6/12/96
MP

Anatech

0.13
0.13 |

NDl
NDl

11
NDl
NDl
NDl

4

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5 ,

ND10
ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 8 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
Wl PVOC Scan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1,2,4-TrimethyIbenzene
1,3,5-TrimethyIbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyreue
Benzo(b)fluoranthene
Benzo(k) fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2 ,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
- •

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-10
71733-5584

4/2/97
Horizon
CT&E

R 0.078
0.079

®i®iroftQ$&
DND10
DND10
DND10
DND10
DND10
D320

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
21

ND5

MW-10
81865-9670

4/14/98
Horizon
CT&E

0.034

MW-10
219217
3/24/99
Horizon

TriMamx

<0.05
0.160 |s£^pi21Sty*.-.

mms.m
DND5
DND5
DND5
D15

DND5
D53

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5

5
ND5

MW-11
63126-1036

6/12/96
MP

Anatech

0.094
0.10

<1.0 |î i4W>iS®
<1.0
<50
<1.0

11
1.2

<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

89
ND5

21
47

ND5
83

—
—
—

—
.„

—
—
—
—

—
—
—
—
—
—

—
—
—
—
—
—

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold rime.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 9 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethy Ibenzene
1,3,5-Trimethylbenzene
Xylene, total
VSEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo( a) anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno(l 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol

Pyrene

Units
mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-11B
63126-1037

6/12/96
MP

Anatech

—

—
—

—

—
—

—
—

KD5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5

NDIO
ND5

ND5
ND5
ND5

MW-11P
63126-1038

6/12/96
MP

Anatech

—

—
...

—

—

—
—
—

ND5
ND5
ND5
ND5
ND5
ND5
ND5

6
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5

NDIO
ND5
ND5

10
ND5

MW-11
71733-5583

4/2/97
Horizon
CT&E

R0.12
0.12

5
ND1

ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5

ND5
ND5
ND5

NDIO
ND5

ND5
ND5
ND5

MW-11
81865-9669

4/14/98
Horizon
CT&E

ND0.005

(V,-.-;Oi280!ggfel

ND1
ND1
ND1
ND1

NDI
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5
ND5
ND5
ND5

NDIO
ND5

ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/L
ND5= Limit of detection (LOD) 5 ug/1.
NT) 10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.

t:\ datal\wfl\0109\MONITORadd.XLS:Ground water data Printed 6/1/00



Table3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 10 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
Wl PVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2 ,4-Trimethy Ibenzene
1 ,3 ,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b) fluoranthene
Benzo(k)fiuoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23 -cd)pyrene
2-MethyI naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L.
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 1 40
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2

-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-11
219218
3/24/99
Horizon

TriMatrix

<0.05
fS^mssm

<1.0
<1.0
<50
<1.0
<1.0
<1.0
5.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

MW-12
63126-1042

6/12/96
MP

Anatech

MW-12
71733-5594

4/4/97
Horizon
CT&E

1
0.13
0.20

99
ND1
25
95
42
500

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

/9ft%0i25^ifc
i$$iVO;25p?S

|$&JM50fl&;:

fiPS^OOJ£
DND20

D U O
D310
D73

D 1600

23
ND5
ND5
ND5
KD5
ND5
ND5
ND5
ND5
ND5

20
ND5
ND5
ND5

64
ND5

ND10

ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3

Summary of Detections in Ground Water Monitoring Program
Wisconsin Fuel and Light Co.

Manitowoc, Wisconsin
(Units as given)

Page 11 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
W1PVOC Scan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimelhylbenzene
1 ,3,5-Trimethylbeiizene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyreDe
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene

Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 2 3-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units

mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6

-
0.2

-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-12 (duplicate)
71733-5598

4/4/97
Horizon
CT&E

liiî Q?2§ilt$ijj
^^&o^^^M

iiiffiPMSjaff^^^

DND20
D100
D310

D75
D1600

D47
DND25
DND25
DND25
DND25
DND25
DND25
DND25
DND25
DND25
DND25
DND25
DND25
DND25

D94
DND25
DND50

DND25
DND25
DND25

MW-12
81865-9671

4/14/98
Horizon
CT&E

D0.2

iiplSEOKIi::

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND5
ND5
ND5
ND5

KD5
ND5
ND5
ND10
ND5

ND5
ND5
ND5

MW-12
219210
3/23/99
Horizon

TriMamx

<0.05
?i^;v;o;84K:;:K-

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0

—
<1.0
<5.0
<5.0

<1.0
<1.0

<1.0
<5.0
<5.0
<5.0
<1.0

<1.0
<5.0

<1.0
Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residua) coa) tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1 = Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND 10= Limit of detection (LOD) 10 ug/L.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 12 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trirnethylbenzene
1 ,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anrhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NTR-140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2.
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-12D
71733-5595

4/4/97
Horizon
CT&E

!ilif-£&f0
iWft^i^B

55
ND1
150
27
8

220

26
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
88

ND5
ND5
ND5

64
35
37

m%HBW
ND5
ND5
ND5

MW-12D
81865-9672

4/14/98
Horizon
CT&E

ND0.005
0.026

ND1
ND1

2
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

KD10
ND5
ND5
ND5
ND5

MW-12D
219211
3/23/99
Horizon

TriMatnx

0.07
0.08

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 13 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1,2,4-Trimethylbenzene
1,3,5-Tnmethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 123 -cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
»

80
80
-
-
-
-
8
-

1200
50

MW-12D(dup.)
219212
3/23/99
Horizon

TriMarrix

0.08
0.08

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<LO
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0

—
<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

MW-13
63126-1041

6/12/96
MP

Anatech

MW-13
71733-5593

4/4/97
Horizon
CT&E

0.12
i^;-(K29Rf^

420
ND5
47
11
8

210

ND50
NDSO
ND50
NDSO
NDSO
ND50
NDSO
NDSO
NDSO
NDSO
NDSO
NDSO
NDSO
NDSO
NDSO
NDSO
ND100

PS^^L^UJI^H;

NDSO
NDSO
NDSO

gmprnm^
ff$fo&£w$?

itSMoJis
D350
DND5
D13
D70
D27

D410

14
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

7
ND5

ND10

ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 14 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
m PVOC Scan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexy]) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranlhene
Fluorene
Indeno( 1 23 -cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

3000

0.2
0.2

6

0.2

400
400

40

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

600

0.02
0.02

0.6

0.02

80
80

8

1200
50

MW-13
81865-9662

4/15/98
Horizon
CT&E

ND0.005
^O^Qife:

•̂ '1̂ 40̂
D75

DND10
D90
D120
D58

D600

ND5
ND5
ND5
ND5
ND5
ND5
ND5

6
ND5
ND5
ND5
ND5
ND5
NT)5
ND5

5
ND10

21
ND5

8
ND5

MW-13
219213
3/23/99
Horizon

TriMatrix

<0.05
0.10

fiiisopj^i
ljii!5S0.pJg|

<2500

280
5100

<100
<100
<100
<100
<100
<100
<500

<100
<500
<500
<100
<100
<100
690

<500
<500

.̂Usago^g.
<100
<500
<100

MW-14
63126-1024

6/12/96
MP

Anatech

0.17

mt$m$!!88&
ND500
ND500
ND500

ND500
3500

MW-14
71733-5589

4/3/97
Horizon
CT&E

x$mim
Stjpi^®

D150
DND10

^^56P^
D220
D79

D 1500

D560
D210
D150

mmtMim,
D150

DND50
DUO

mn$fe
D130

DND50
^§M^MIi:

D220
D60
D990

DND50
DND100

msfSmm
D630

DND50

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in lvfW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Lirrut of detection (LOD.) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page D ol 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(Zethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

3000

0.2
0.2

6

0.2

400
400

40

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

600

0.02
0.02

0.6

0.02

80
80

8

1200
50

MW-14
81865-9659

4/15/98
Honzon
CT&E

DND0.03
D0.51

W3&®K&
D470

DND100

ilî sejliBi
D260

D7300

D270
DND130
DND130
DND130
DND130
DND130
DND130

D150
DND130
DND130
DND130
DND130
DND130
DND130

D670
DND130
DND250

m^pj@
DND130
DND130
DND130

MW-14
219208
3/23/99
Horizon

TriMatrix

O.05
fci£(h5q&!&

ISi?fl$IP
il?i$?Jiiif

< 10000

mmom<t
310

6100

2000
480
450

$î 3j!$iil
^?/̂ fe>Tj?{K|̂ ^

<200
<1000

if0£3lolii
<1000
<1000

<200
6200

<1000
<1000

mmmm
1700

<1000

iiSMp.<i$i>

MW-I4B
63126-1025

6/12/96
MP

Anatech

ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250
ND250

400
ND250
ND500

jBJS^^gQrtjI^yHi

ND250
ND250
ND250

MW-14P
63126-1026

6/12/96
MP

Anatech

ND1000
ND1000
ND1000
ND1000
ND1000
NDIOOO
ND1000
NDIOOO
NDIOOO
NDIOOO
NDIOOO
NDIOOO
NDIOOO
NDIOOO

1800
NDIOOO
ND2000

mssmm
NDIOOO
NDIOOO
NDIOOO

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table J
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

JJage JO ot

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
WJPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1 ,3 , 5 -Trimethy Ibenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chiysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

WisconsinKR-140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2

-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-17T
63126-1040

6/12/96
MP

Anatech

0.010
0.010

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
KD5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

MW-17T
71733-5585

4/3/97
Horizon
CT&E

ND0.005
F 0.004

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

MW-17T
81865-9657

4/15/98
Horizon
CT&E

0.006
0.006

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

MW-17T
219204
3/22/99
Horizon

TriMatnx

<0.05
<0.05

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ug/1.
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Table 13
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 17 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable

Cyanide, total
WJ PVOC Scan (USEPA-8020)
Benzene

Ethylbenzene

Methyl tertiary butyl ether

Toluene

1 ,2,4-Trimethylbeozene

1 ,3,5-Tnmethylbenzene

Xylene, total

USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Bis(2ethylhexyl) phthalate

Carbazole

Chrysene

Dibenzofuran
2,4-Dimethylphenol
Fluoranthene

Fluorene

lndeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol

Naphthalene

Phenanthiene
Phenol

Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000

250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-18T
63126-1030

6/13/96
MP

Anatech

0.010
0.010

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-18T
71733-5591

4/3/97
Horizon
CT&E

0.007

0.008

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND10
ND5
ND5
ND5
ND5

MW-18T
81865-9674

4/14/98
Horizon
CT&E

ND0.005

ND0.005

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
NT>5

ND5
ND5
ND5
KD5
KD5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-18T
219203
3/22/99
Horizon

TriMatrix

<0.05

<0.05

<1.0
<1.0
<50
<1.0

<1.0 I
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0

<1.0
<1.0
<5.0
<5.0
<5.0

<1.0

<1.0
<5.0
<1.0

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/L
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/L
ND20= Limit of detection (LOD) 20 ug/L
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Table3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 18 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
WJPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1,2,4-Trimethylbenzene
1 ,3 ,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthiacene
Benzo(a)pyrene
Benzo(b)fluoranthene
B enzo(k) flu oranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
lndeno( 1 23-cd)pyrene
2 -Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6

-
0.02

-
-

80
80
-
-
-
-
8
-

1200
50

MW-19T
71733-5597

4/4/97
Horizon
CT&E

0.068
0.069

%&:tf$M$$$
16

ND1
18
13
4

38

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-19T
81865-9658

4/15/98
Horizon
CT&E

0.063
0.150

ND1
ND1
ND1
ND1
ND1
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-19T
219209
3/23/99
Horizon

TriMatrix

<0.05
<0.05

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0

—
<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
1.9

<1.0
<5.0
<1.0

MW-20T
71733-5590

4/3/97
Horizon
CT&E

0.082
0.083

'"î Sî iii
ND1
ND1

7
2

ND1
3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10

ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold rime.
ND1= Limit of detection (LOD) 1 ug/1.

ND5= Limit of detection (LOD) 5 ug/1.

KD10= Limit of detection (LOD) 10 ug/1.

ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 19 of 20

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters
Cyanide, amenable
Cyanide, total
WI PVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1 ,3 ,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
Indeno( 1 23 -cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene

Units
mg/L
mg/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin MR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400

-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-20T
81865-9673

4/14/98
Horizon
CT&E

0.038
0.038

ND1
ND1
ND1
ND1
NDl
ND1
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
ND5
ND5
ND5
ND5

MW-20T
219205
3/22/99
Horizon

TriMatnx

<0.05
<0.05

<1.0
<1.0
<50
<1.0
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0
—

<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

MW-21T
71733-5596

4/4/97
Horizon
CT&E

^QvlSt&S
•.;:>:.,:0i2«:;fcs

3
ND1
ND1

6
2

ND1
6

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10
6

ND5
ND5
ND5

MW-21T !
81865-9661

4/15/98
Horizon
CT&E

0.035
&*&o&50ir$?.

NDl
NDl
NDl
NDl
NDl
NDl
ND3

ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5
ND5

ND10

ND5
ND5
ND5
ND5

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.

ND10= Limit of detection (LOD) 10 ug/1.

ND20= Limit of detection (LOD) 20 ug/1.
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Table 3
Summary of Detections in Ground Water Monitoring Program

Wisconsin Fuel and Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 20 of 20

Note: Bold values indicate concentrations above the method detection limit.
Shaded values indicate concentrations above the NR 140 Enforcement Standard.
The detection limit in MW-14 was elevated because the ground water sample
were heavy impacted by residual coal tar constituents.
D = The sample required a dilution.
R = The data should be considered suspect because some aspects of

the test did not meet method requirements.
HT = Sample analyzed past hold time.
ND1= Limit of detection (LOD) 1 ug/1.
ND5= Limit of detection (LOD) 5 ug/1.
ND10= Limit of detection (LOD) 10 ug/1.
ND20= Limit of detection (LOD) 20 ugA.

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:

Parameters

Cyanide, amenable
Cyanide, total
mPVOCScan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-Trimethylbenzene
1 ,3,5-Trimethylbenzene
Xylene, total
USEPA-8270 Scan
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
B enzo(b) fluoranthene
Benzo(k)fluoranthene
Bis(2ethylhexyl) phthalate
Carbazole
Chrysene
Dibenzofuran
2,4-Dimethylphenol
Fluoranthene
Fluorene
lndeno( 1 23-cd)pyrene
2-Methyl naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene

Phenanthrene
Phenol

Pyretic

Units

mg/L
mg/L
Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Wisconsin NR- 140
Ground Water Quality

Standards
Enforcement

Standard

0.2
0.2

5
700
60

1000
480
480

10000

-
3000

-
0.2
0.2
-
6
-

0.2
-
-

400
400
-
-
-
-

40
-

6000
250

Preventive
Action Limit

0.04
0.04

0.5
140
12

200
96
96

1000

-
600

-
0.02
0.02

-
0.6
-

0.02
-
-

80
80
-
-
-
-
8
-

1200
50

MW-21T
219220
3/23/99
Horizon

TriMatrix

O.05
0.17

<1.0
<1.0
<50
< I . O
<1.0
<1.0
<3.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<5.0

—
<1.0
<5.0
<5.0
<1.0
<1.0
<1.0
<5.0
<5.0
<5.0
<1.0
<1.0
<5.0
<1.0

TW-96-1
63126-1028

6/13/96
MP

Anatech

0.010
0.010

2
10

ND1
27
12
39
180

ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND100
ND200

ND100
ND100
ND100
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NATURAL
RESOURCE
TECHNOLOGY

Ms. Mary Logan
Uniled States Environmental Protection Agency
77 W. Jackson Boulevard
Chicago, IL 60604-3590

Ms. Annette Weissbach
Wisconsin Department of Natural Resources-Northeast Region
P.O. Box 10448
Green Bay, W] 54307-0448

October 7, 2005
(1530)

OCT 1 2005

RE: Operation, Maintenance and Monitoring Status Report ; •.'"/-:
Reporting Period - September 1, 2004 to August 31, 2005
Former Wisconsin Fuel & Light Manufactured Gas Plant
402 North Tenth Street, Manitowoc, Wisconsin
USEPA LD# WIN000509949, BRRTS # 02-36-000219

Dear Ms. Logan and Ms. Weissbach:

On behalf of Wisconsin Public Service Corporation (WPSC), Natural Resource Technology, Inc. (NRT) has
prepared this annual Operation, Maintenance and Monitoring (OM&M) Status Report for the Former
Wisconsin Fuel & Light (WF&L) Manufactured Gas Plant site in Manitowoc, Wisconsin (Figure 1). The
report narrative includes a brief summary of prior work, a status update for the active groundwater extraction
and pretreatment system, and a groundwater conditions update. Enclosed in Appendix A is a completed
Wisconsin Department of Natural Resources (WDNR) Form 4400-194: Operation, Maintenance, Monitoring
and Optimization Reporting, along with various other appendices, figures, and tables to support the narrative.
As previously requested by WDNR, the enclosed documents also include analytical test results by others
during the period of 1996 through 2000 (Appendix C) before the site was purchased by WPSC, as well as
geologic cross-sections (Figures 2 and 3).

INVESTIGATION AND RESPONSE ACTION HISTORY

A summary of prior environmental investigations and response actions is briefly stated below. A chronologic
summary of reports associated with this work is enclosed in Appendix B.

Timeframe
1988- 1992

1992- 1994

1995- 1997

1997-2001
2001 -Current

Description of Activity
Subsurface and sediment investigations performed and
documented.
Feasibility study, pilot testing, interim remediation of soil and
groundwater by shallow excavation, combined with an in-situ
stabil izat ion process.
Supplemental investigations, groundwater control study and
installation of extraction well and treatment system.
Operation of groundwaler control system.
WPSC purchase of property from WF&L. System evaluation,
modifications and continued operation nnd monitoring.

23713 W. Paul Rd.. Ste D Pewaukee, Wl 53072 • Phone: 262.523.9000
Pewaukee • Madison

Fax: 262.523.9001 • www.naturalrf.com
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ANALYTICAL RESULTS SUMMARY TABLES

1996 TO 2001
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ANNUAL GROUND WATER MONITORING

for the

FORMER WISCONSIN FUEL & LIGHT COMPANY
FACILITY

402 NORTH 10™ STREET
MANITOWOC, WISCONSIN

Prepared for:

Wisconsin Public Service Corporation
700 North Adams Street

P.O. Box 19002
Green Bay, Wisconsin 54307-9002

Prepared by:

Horizon Environmental Corporation
4595 Broadmoor, SE, Suite 200
Grand Rapids, Michigan 49512

WFL-0110

May 2001
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Table 3 - Groundwater Monitoring Well Analytical Results • PVOCs and Cyanide
Wisconsin Public Service - Manitowoc Former Fuel & Light Manulactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA IDS WIN000509949/WDNR BRRTS * 02-36-000219, WDNR FID ? 436033950

Sample Date
Sample
Location

Petroleum Volatile Organic Compounds (\iglL)
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Wisconsin Groundwater Quality Standards (NR 140)

Preventive Action Limit (PAL)
Enforcement Slandaid (ES)

MW-1

MW-2

Dufj (OC-2)

MW-5

up /Duplicate -

MW-6

up (Duplicate -i

MW-7

MW-8

Dup (OC2)

MW-9

OupfOC-7)

04/1 1/2000
03/27/200 1
06/05/2002
05/15/2003
05/24/2004
05/18/2005

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/18/2005
05/1 B/2 005

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/1 5/2003
05/24/2004
05/18/2005

04/1 1/2000
03/27/2001
10/25/2001
06/05/2002
05/15/2003
05/15/2003
05/24/2004

05/18/2005

O4/11/20OO
03/27/2001
06/05/2002
05/15/2003
05/24/2004

05/18/2005

04/11/2000
03/27/2001
06/05/2002
06/05/2002
05/15/2003
05/24/2004

05/18/2005

04/1 1/2000
03/27/2001
06/05/2002
06/05/2002
05/15/2003
05/24/2004
05/18/2005

0.5
5

<1.0
<045

<0 14
<0.41

4.6

1.4

0.63O

0.79 O
0.61
<041
<0.41

-

<0.45
<0.30
<0.30
<0.14
<041

<1.0
<1.0
<1.0
<045
<0.30
<0.30

140
700

<1.0
<0.82

<040
<0.54

5.5
40
18
19
40
38
37

-.

<0.82
<0.60
<0.60
•=0.40
<0.54

<1.0
4.1

<l.O
•=0.82
<0.60
<0.60

96
480

<1.0
<0.92

<0.40
<0.97

<1.0
2.8

1.6Q
1.1 0

1.9
4.4
4.3

<0.92
<0.66
<0.66
<0.40
<0.97

<1.0
<1.0
<1.0
<0.92
<0.66
<0.66

12
60

<5.0
<0.43

<0.36
<0.61

<50
<5.0
<0.43
<0.58
<0.36
<0.6l
<0.6t

<0.43
<0.58
<0.58
<0.36
<0.61

<50
<5.0
<5.0
<0.43
<0.58
<0.58

200
1.000

<1.0
<0.68

<0.36
<0.67

3.3
1.1

0.85O
2.9
3.2

0.94 O
0.94 O

<0.6B
<0.58
<0.58
<0.36
<0.67

<1.0
<1.0
<1.0
<0.6B
<0.5B
<0.58

1. 000
10.000

<3.0
<0.77

<0.74
d.EI

<3.0
36

1.6O
5.2
7.3

2.6O
24 O

<0.77
<1.2
<1.2

<0.74

<1 B

<3.0
9.9
<:3.0

<0.77
<1.2
<:1.2

ns
ns

nd
ncl

nd
nd

1340
4640
21.08
27 .89
51.14
41.54
40.34

nd
nd
nd
nd
nd

nd
14
nd
nd
nd
nd

ns
ns

<0.005
0.021 A

0.16
0.17

0.043 A

0.14

-

_.

0.047 A

0.001 9 Q
0.0032 Q

-
-.

0.066
0.095

0.21 A
0.19
0.18

0.04

0.2

-<0.0022

..

0.010
0.011

-.

<0.0022
0.0022 O
0.0024 Q

--
--

0.0099
0.017
0.014

OCM
0.2

<0 0050

-

0.020

-

^0.0050

Not Sampled at this eveni

<1.0
<1.0
<0.45
<0.30

Not Sampled al this event

<1.0
el.O

<0.82
<0.60

<1.0
<1.0

<0.92
<0.66

<50
<5.0
<0.43
<0.58

<1.0
fl.O
<0.6B
<0.58

<3.0
<3.0
<0.77
el. 2

nd
nd
nd
nd

0.008
0.18
0.47
0.35

0.028
0.032

Not Sampled at this event
Nol Sampled at tnis event

<1.0
<1.0

<:0.45
<0.45
<0.30
<0.14
<0.41

3.1
8.B

0.94 O
0.90 Q

1.3
0.30 O
<0.41

<1.0
<1.0
<0.82
<0.82
<0.60
<0.40
<0.54

<1.0
<1.0

<O.B2
<0.82
<0.60
<040
<0.54

<1.0
<1.0
<0.92
<0.92
<0.66
<0.40
<0.97

<1.0
<1.0

<0.92
<0.92
<0.66
<0.40
<0.97

<50
<5.0
<0.43
<:0,43
<0.5B
<0.36
<0.61

<50
<5.0

<0.43
<0.43
<0.58
<0.36
<0.61

<1.0
<1.0

<0.68
<0.6B
<0.58
<0.36
<0.67

<1.0
<1.0

<0.6B
<0.68
<0.58
<0.36
<0.67

<3.0
<3.0
<0.77
<0.77
<\Z

<0.74

<1.B

<3.0
<3.0

<0.77
<0.77
<1.2
<0.74

<1.8

nd
nd
nd
nd
nd
nd
nd

3.1
B.8
0.9
0.9
1.3
nd
nd

0.47
0.35
1.8
1.3
1.2
--
-

0.42
0.18

0.33 A
0.21
0.18
..

--

0.073
0.015
0090

--

0.029
0.018
0.0091

-

--

-.
-
-

-
0.011

-.
-

0.018

-
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Table 3 - Groundwater Monitoring Well Analytical Results - PVOCs and Cyanide
Wisconsin Public Service - Manltowoc Former Fuel & Light Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA IDS WIN000509949 / WDNR BRRTS * 02-36-000219, WDNR FID * 436033950

Sample Date
Sample

Location

Petroleum Volatile Organic Compounds (M9/L)
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Wisconsin Groundwater Quality Standards (NR 140)

Pievenlive Action Limit (PAL)
Enforcement Slandard (ES)

MW-10

MW-11

Dup (OC-1)

MW-12

MW-12D

Dup (OC-2)

Dup (OC-1)

MW-13

MW-14

MW-17T

MW-18T

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/18/2005

04/11/2000
03/27/2001
06/05/2002
•05/15/2003
05/24/2004
05/24/2004
05/18/2005

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/18/2005

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/24/2004
05/18/2005
05/18/2005

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/18/2005

04/11/2000
03/27/2001
66/b"5/2b02
05/15/2003
05/24/2004
05/18/2005

04/11/2000
' 03/27/2001

06/05/2002
05/15/2003
05/24/2004
05/18/2005

04/11/2000
03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/18/2005

0.5
5

<1.0
<1.0

<0.45
<0.30
<0.14

<=041

<1.0

<1.0

<0.45

<0.30

<0.14

<0.14

140
700

•:1.0

<i.o
<O.B2
<0.60
<0 40
<0.54

<1.0

•=1.0
<0.82
<0.60
<0.40
<0.40

96
480

9
<1.0

<0.92
13
3.8
7.5

<1.0
<1.0

<0.92
<0.66
<0.40
<0.40

12
60

<50
<5.0
4.6
3.2
3.0

1.30

<50
<5.0

<0.43
<0.58
<0.36
<0.36

200
1,000

<1.G
<1.0

<068
<0.58
<0.36
<0.67

<1.0
<1.0

<0.68
cO.58
<0.36
<0.36

1.000
IQJXXi

<30
<3.0

<0.77

<1.2

eO.74

<1.8

<3.0

<3.0

<0.77

<1.2

<0.74

<0.74

ns
ns

nd
nd
nd
nd
nd
nd

nd
nd
nd
nd
nd
nd

ns
ns

0.15
0.11
0.2B
0.30

0 11
0 14

0 15 A
0 14

--

001
0.2

-

0.010
0.014

-.

0026
0.016
-
-

0.01
0.2

0.015

<0.0050
<0.0050

Not Sampled at inis event

<1.0
<1.0
<0.45

<0.14
<0.41

<1.0
<1.0
<0.45
<0.30
<0.14
<0.14
2.3
5.3

1.800
1,500

2.600
300
210
270

310
410

<1.0
<1.0
<0.82

<0.40
<0.54

<1.0
<1.0

<O.B2
•=0.60
<040
<040
<0.54
<0.54
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4.800
200
29
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<0.92
We

<040
<0.97
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<0.92
<0.66
<0.40
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<0.97
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<0.68
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eO.77
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nd 1 0.8

14

0.73 0.016

..
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II was not accessible tor sampling (covered with asphalt)
<0.36
<0.61

<50
<5.0
<043
<0.58
<0.36
<0.36
<0.6l
<0.61

<50
<5.0
<8.6
<1.2
<0.36
<12

<500
<5.0

<0.36
<0.67

<1.0
<1.0
<0.68
<0.58
<0.36
<0.36
<0.67
<0.67

470
100

1,800
21
6.3

17Q

4,000
4,200

<0.74
<1.B

<3.0
<3.0
<0.77
<1.2
<0.74
<0.74

<1.8

<1.B
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nd
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nd
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0.039
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0.11 A
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0.0041O
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0.051
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•=1.0
<1.0
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<0.30
<0.14
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<0.82
<0.60
<0.40
<0.54

<1.0
<1.0

<0.82
<0.60
<0.40
=0.54

<1.0
<1.0

<0.92
<0.66
<0.40
<0.97

<1.0
<1.0

<0.92
<0.66
<0.40
<0.97

<50
<5.0

<0.43
<0.58
<0.36
<0.61

<50
<5.0

<0.43
<0.58
<0.36
<0.61

•=1.0
<1.0

<0.68
<0.58
<0.36
<0.67

<1.0
<>.o
<0.68
<0.5B
<0.36
<0.67

<3.0
<3.0

<0.77
<1.2
<0.74
<1.8

<3.0
<3.0

<0.77
<1.2

<0.74
<1.8

nd
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<0.005
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<0.005>
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<0.0021
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-

-

_.

..

<0.0050
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Table 3 - Groundwater Monitoring Well Analytical Results - PVOCs and Cyanide
Wisconsin Public Service- Manitowoc Former Fuel & Light Manufactured Gas Piant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949/WDNR BRRTS H 02-36-000219, WDNR FID # 436033950

Sample Date
Sample
Location

Petroleum Volatile Organic Compounds (ug/L)
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Preventive Action Limit (PAL)
Enlorcemenl Standard (ES)
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MW-21T
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03/27/2001
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03/27/2001
06/05/2002
05/15/2003
05/24/2004
05/18/2005

0.5
5

<1.0
<1.0
2.4

<0.30
; I

<0.41

<1.0
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<0.45
<0.30
<0.14

<0.41
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0.31 O
<0 14
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<0.60
<040
<0.51

<1.0
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<0.54
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<0.92
<0.66
<0.40
<0.97
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<0.97
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<1.0

•=0.92
•=0.66
<0.40
«:0.97
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<0.43
<0.58
<0.36
<0.61
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<0.43
<0.58
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<0.61
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1.9
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<0.36
<0.61
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<0.6B
<0 5B
<036
<0.67
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<0.58
<0.36
<0.67

<1.0

•=1.0
<0.68
<0.58
<0.36
<0.67

1,000
10.000

^30
<3.0

0.94 Q
cl.2

0.76O
<1.8

<3.0
<3.0

<0.77
<1.2

<0.74

•:1.8

<3.0

<3.0

<0.77
<1.2

<0.74
<1.8

ns
ns

nd
nd

3.3
nd
1.9
nd

nd
nd
nd
nd
nd

nd

nd
nd

1.9
0.3
nd
nd

ns
ns

0.037
0.043

0.029 A
0.035
-

-

0.040
0.061

0.063 A
0.051
-

-

0.061

0.075
0.18

0.37

-

004
0.2

0 0053 Q
0.0046 O

--

-•

-

-

<0.0022
0.0046 Q

-

<0.0022
0.026
-

001
0.2

<0 0050

<0.0050
-

<00050

|JTB/AAS-7/1/02)|JTB/PAR-07/03](JKY/-06/04)|HMS/JAH-07/05|
Notes:

1 ) 1
2 ) 1
3 ) 1

Pre-2002 data from Horizon Environmental reports
I Concentrations that attain or exceed an NR 140 PAL are italicized/ underlined
I Concentrations that attain or exceed an NR 140 ES are underlined/ bold

4) Wells PW-1 and MW-12 were buried by asphalt and well MW-1 was dry during the 5/15/03 sampling event
PVOCs: Petroleum volatile organic compounds,

ns: Standard has not been established.
- : Analysis was not performed

Dup(QC-1): Field duplicate sample.
": Standard is lor 1.2,4-trimelhylbenzene and 1,3,5-trimefhylbenzene combined.

pg/L: Micrograms per liter.
mg/L: Milligrams per liter.

A: Laboratory note - Anatyle detected in method blank. N = Spiked sample recovery not wilhm control limits.
C: Laboratory note - Elevated levels due to matrix effects.
Q: Laboratory note - The analyte has been delected between the limit ol detection (LOD) and limit ol quanlilation (LOQ)
D: Laboratory note - Anafyte value from diluted analysis
': In May 2004, cyanide was analyzed using method OIA-1677.
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Table 4 - Groundwater Monitoring Well Analytical Results - PAHs
Wisconsin Public Service - Manltowoc Former Fuel & Light Manufactured Gas Plant Sile
402 N. Tenth Street, Manitowoc, Wisconsin
USEPAIDlf WIN000509949 / WDNR BRRTS « 02-36-000219. WDNR FID « 436033950
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Table 4 - Groundwater Monitoring Well Analytical Results - PAHS
Wisconsin Public Service - Manllowoc Former Fuel & Light Manufactured Gas Plant Site
402 N. Tenth Street, Manilowoc, Wisconsin
USEPA ID« WIN000509949/WDNR BRRTS » 02-36-000219. WONR FID « 436033950
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Table 4 - Groundwater Monitoring Well Analytical Results • PAHs
Wisconsin Public Service - Manllowoc Former Fuel & Light Manufactured Gas Planl Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPAIDS WIN000509949/WDNR BRRTS » 02-36-000219. WDNR FID » 136033950
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Table 4 - Groundwater Monitoring Well Analytical Results - PAHs

Wisconsin Public Service - Manltowoc Former Fuel & Light Manufactured Gas Plant Site

402 N. Tenth Street, Manitowoc, Wisconsin

USEPA IDH WIN000509949 / WONR BflRTS II 02-36-000219. WDNR FID « 436033950
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Table 6 - Pretreatment System Analytical Results - Influent, Intermediate, and Effluent
Wisconsin Public Service - Manitowoc Former Fuel & Light Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPAIDff WIN000509949/WDNR BRRTS # 02-36-000219, WDNR FID # 436033950
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40
54
36

SVOCs (pg/L)

o
£•
S
a.nc
o

nd
30
22
7

nd

9
9

-

-.

-

7.3Q
<10
<19
<19

5.4 Q D1

4.3Q
2.6 Q

0)

0)ora
.c
c

-

-

-

<11
<20

0.020 Q '
<1.S

<1.8

o>
C
a
o

ul

-

-

--

-

--

-

..

<19
<17

0.22

<22

<2.2

oc
U

£
Cnc
0)j;
a.

--

-
-.

<8.4

<16

0082

<2.0

<2.0

o

1
5.
>*
c
"Z

5

CNl"

29

60
nd
nd
nd
nd
nd

..

-

<5.2
<10
<12
-
--

(D
C

^0)
ra
£
a
a

£
a!

--

22 Q
16 D

18
17

S
0)
«
.c
£
Q.
a
c

£
O

nd

66
nd
1 1
nd
nd
nd

--

10Q
16Q
<16
<17

5 7 Q [V
4.1 Q
6. 20

0)
c

15
£
.C
a
re
Z

420

2200

1600

470

400

640

640
..

..

210

380

310

310

170D

190D

30
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Table 6 - Pretreatment System Analytical Results - Influent, Intermediate, and Effluent
Wisconsin Public Service - Manitowoc Former Fuel & Light Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949 / WDNR BRRTS # 02-36-000219, WDNR FID # 436033950

Sample ID Collect Date

07/1 3/1 998
OS/24/ 1 998
09/22/1 998
11/02/1998
1 1/23/1998
12/16/1998
01/1 2/1 999
02/1 1/1999
03/24/1999
09/14/2001
04/23/2002
06/24/2002
08/26/2002
1 0/08/2002
06/09/2003
10/17/2003
12/29/2003
04/29/2004
06/30/2004
08/25/2004
1 2/28/2004
02/16/2005
04/14/2005
06/16/2005
08/10/2005

BTEX Compounds (ug/L)

B
e
n
ze

n
e

68
75

72

<1.0

6 6
14
38
56
64

<1.0

48
58
60
55
1 3
41
44

<0 14
2 3
3 3
21

40

40

40
43

T
o
lu

e
n
e

16
20
17

<1.0

<1 0
2.6
3

6 2
11

<1.0

<0 82
16
14
16
2 3

8.7
<0 36

1 2
1 3
5 7
29
8.6
3.8
14

Vc
8

I
UJ

<r1 0

<1 0

<1.0

<1 0

<1.0

<0 82
<0.82
1 8 Q

0.79 Q
<0 40

1 4
1 0 Q

6 8
4.6

<0.4

11

1

oT
c

_4J

4.Q

85
120
<3.0
<..? n

6
1 9
32
57

-=3.0
4O

55
83
95

52
<0 74

4 3
3 9 Q

75
55
64
83

X

1
126
180
209
nd
6 6

22.6
fin
94
132
nd
q-a

129

157

168
27

105
nd
9 2
9 5

en q

150 8
108.2
107.8
151

Additional Volatile Organic Compounds (VOCs, ug/L)

01
c
V

0
o
o
c.
u
Q

'o

-

..

-.

..

8
£

O

o

o
5

..

„

..

..

._

c
N
C

E

Is
o
p
ro

p
y

._
-

ffi
^

Jr s
» £2 5

,.

$

N

8

n
-P

ro
p
yl

..
„

_,

_,
_.

1

W

..

„

_ _

..

..

U)

8
sS

fT
ri
m

e
th

y

..

_.

c
0>
£
0

T
ri
ch

lo
ro

._

_.

..

_.

SVOCs (pg/L)

c
<u
-C

4
2
0)
U

..

..

-

0}
c
8
ra
£
H

-

..

..

0>
c
u
o

..

..

„

..

(t

£
"£
c.

a

..

o
c

â
s:

e

..

<u
c
<u
TO
£
a
ra
c

£

5

0)
c
o
ra
£
j:
a
(Q
c

"eu

c
a>

N
a
p
h
th

a

..

..

..
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Table 6 - Pretreatment System Analytical Results - Influent, Intermediate, and Effluent
Wisconsin Public Service - Manitowoc Former Fuel & Ljght Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA ID# WIN000509949 / WDNR BRRTS # 02-36-000219, WDNR FID # 436033950

Sample ID Collect Date

BTEX Compounds (ug/L)

Oc
0)
N

I

<u
c
3

0
h-

01
c
a
N

_§

UJ

TO

O

»
C
s.
X

xm
L_Ir-
Q

I

Additional Volatile Organic Compounds (VOCs, ug/L)

QJ
C
O
£

1
u
Q

'o

n
£
CDo

^
JZ
O

a

01
c

V
A

>,
a
o

1
V)

,_
3
CD

£•
(Q
'£
tt)

"̂ *

5 ul

1

0)
JS
a.
2
a.

c
D

55

VI

2
0)
N

>
£

1

01c
0)£

ou
O
.c
o

SVOCs (pg/L)

a>
c

_0|

a
TO
c
n

oc
d)
o
ra

£

0)

1
1

?c

r-

C

C
0)

a.

0

I

e
a

£
<D
a

Q.

c

c

S

a>
c
15
£

D.
ra
c

.c1

0)

CM

£

a
CO

Z

City ol Manilowoc Effluent Water Standards (pg/l)

Effluent 10/28/1997
11/12/1997
11/13/1997
11/20/1997
11/25/1997
12/04/1997
12/09/1997
01/15/1998
02/17/1998
03/11/1998
04/14/1998
05/19/1998
06/11/1998
07/13/1998
08/24/1 998
09/22/1 998
1 1/02/1 998
11/23/1998
12/16/1998
01/12/1999
02/11/1999
03/24/1 999
09/14/2001
04/23/2002
10/8& 14/02
04/1 6/2003

10/17/2003

125
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
cl.O
1.1

<1.0
<1.0
<1.0
<1.0
<1.0
<1 0

2.7

<1.0
<1 0
<1.0
<1 0

3.9
9.7
4.4
22

<0.41
0.92 Q

05/24/2004 <r0.4!

ne ne
<1.0
•cl.O

.= 1.0
<l.O
<1.0
<1.0
<1.0
<1.0
1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1 0

<1 0

j 0

<1.0
<1 0

<1.0
<0.47
<0.84

<0.67

<0.67
<0.67

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
c1 0

<1.0
<1.0
<1 0

<1 0

<1 0

<1.0
f-\ n^ 1 .U

<1 .0

<0.43
<0.53
<0.54
<0.54
<0.54

ne
<30.
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3.0
<3 0
<3.0

<30
<3.0
<3.0
-1 nC I ,\J

<3 0
<3.0
<M
2.0 Q
<1.8
<1.8
<1.8

250
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nH1 IU

2 7
nrl1 1U

nd
nrl1 1U

nd
nHnu
3 9
9.7
4.4
24
nd

0.92
nd

ne

-
-

-
-

-

-
.-

..

cO.73
0.88Q

<0.83
<0.83
<0.83

ne
.-
-

--

-.

-

..
<0.48
<0.87

<0.75
<0.75
<0.75

ne

--
-

-

-

-

..

<0.43
<0.66

<0.59
<0.59
<0.59

ne
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
<50
-

..

..

0.68 Q
l.OQ
<0.61
<061
<0.61

ne

-
--

-
-

-

-

..

„

..

<0.64
<0.95

<0.81
<0.81
<0.81

ne

-

-
-
-

..

.-

..
-

..

<0.43
<0.62&
<0.86
<0.86
<0.86

ne
<1.0
<1.0
<1.0
«1.0
«1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
-

„

<0.60
<0.69
<0.97
<0.97
<0.97

ne

-
-
-

-

..

..

..

0.94 Q
7.0

<0.48
<0.48
<0.48

nd
nd
nd
nd
nd
nd
nd
nd

.-

'.'.

_ _

<2.6
<2.6
<4.7
<4.7
<4.4

nd

-

--
--
-.

-.
..
..

!!

<28
<2.8
<2.6

nd
-
-

..

<4 7
<4.7
<4.4

nd

-.

<2.1
<2.1
<20

ne
nd
nd

nd
nd
nd
nd
nd

<26
<2.6
<2.9
<2.9
<2.8

nd nd
nd
nd
nd
nd
nd
na
nd
.-

<26
<2.6
<3.9
<3.9
<3.7

nd
nd
nd
nd
nd
nd
nd
nd

..

•.•2.7

<2 7

<38
<38
<36
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Table 6 - Pretreatment System Analytical Results - Influent, Intermediate, and Effluent
Wisconsin Public Service - Manitowoc Former Fuel & Light Manufactured Gas Plant Site
402 N. Tenth Street, Manitowoc, Wisconsin
USEPA IDff WIN000509949 I WDNR BRRTS » 02-36-000219, WDNR FID * 436033950

Sample ID Collect Date

BTEX Compounds (ug/L)

01

0)
N

1

o

3

O
1-

£
8
c
0}

HI

ra
0

fl)

X

X

i-

|

Additional Volatile Organic Compounds (VOCs, ug/L)

0

llo
ro

e
lh

e

o
3
w

to
'o

oe
th

an
e

o

3

0)c

,

o.
o
a
o
in

15
<a
£•
a
r
H

-i« £
5 UJ

nz
en

e

s
&

a
c

01c
o

V)

sn
ze

ne
s

£

C.

I

01

£
£

u

SVOCs (pg/L)

0>

1
£

a
ra
c
0)

c
0

c

01
c
01

o
3
\L

1

c.
ra
c
o
.c
a

yl
p
h
e
n
o
l

c

C
Q
c\r

V
c

"ra

a.
ra

o

a>
c
15

a
roc

^

E
CVJ

a>

ra
i;

a
ra
Z

City of Manitowoc Effluent Water Standards (pg/l)

Effluent
(cont)

11/10/2004
02/16/2005
05/18/2005

125
<0.41

1.2
10

ne
<0.67
<0.36
<0.67

ne
<0.54
<0.40
<0.54

ne
<1.8

<0.74
<1.8

250
nd
1.2
10

ne
<0.83

2.4Q

ne
<0.75
-

<0.75

ne
<0.59

<0.59

ne
<0.61

<0.61

ne
<0.81

<0.81

ne
<0.86

<0.86

ne
<0.97

--

<0.97

ne
<0.48

6.1

nd
<0.50

<0.50

nd
<1.6

<1.6

nd
<0.50

--

<0.50

nd
<0.50

cO.50

ne
<0.72

<0.72

nd nd
<1 9

<1 9

nd
<0.6

<0.60

Notes:
1) Pre-2002 data from Horizon Environmental reports. Possible Dala missing.
2) Trimethylbenzenes include 1,2,4-and 1,3,5-tnmethylbenzene
3) Only detected compounds shown, laboratory report should be relerenced lor lull list of analyles.
4) Analytes attaining or exceeding the Preventive Action Limit (PAL) are shown in italics.
5) Analyles attaining or exceeding the Enforcement Standard (ES) are shown in bold.
0: Analyte value from diluted analysis or surrogate result not applicable due to sample dilution.
Q: Analyte detected between the limit of detection (LOD) and limit of quantitation (LOQ).
&: Laboratory Control Spike recovery not within control limits,

ne: City of Manitowoc effluenl water standard not established,
nd: Analyte not detected.

--: Not Analyzed or unknown if analyzed
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1 ante 4

Summary of Laboratory Analytical Results of
Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)
'$\\&ffif%s&&&&%^&;8&%&%$&%

i^jaiaeaiaeRoie^^^^g
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroelhylviriyl ether
Chloroform
Chloromelhane
Dibromochloromethane
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
trans- 1 ,2-Dichloroethylene
1 ,2-Dichloropropane
cis-l,3-Dichloropropene
trans- 1 ,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachl oroethy 1 ene
1 ,1 , 1 -Trichloroethane
1 ,1 ,2-Trichloroelhane
Trichloroethylene
Trichlorofluoromethane
Vinyl chloride
Benzene
Ethylbenzene
Toluene
Xylene

::!;siii;;;;;;;:S;;
SWittSWSSS

ijmmi*.
ilijmtsl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg&g_

;Xv::x::::::::::-:V:i:y':'Li:'-*iy;i>:vi::::::::;::::;:

—

—

—

—

—

—

—

—

—
—
-_

—

—

—

—
..

—

—

—

—

—
..

—. —

—

—
„

--

._

<.01
<.01
<.01
<.0l

11
.'.

—
—
—
—

—..
--
..

--
.-

„

—

„

__

„
__

.

_.

<.01
<.01
<.01
<.01

..

—
—
—

—-.

—
~
..

—
—
—

—

--

..

.-

--
_ _

..

<01
<.01
<.01
<.01

—
—
—
—--
--

—--

—-.
_.

--

—--
..

--

.-

--

—
.-

_ _

..

10
5.2
3.1
9.6

liiii
..———--..——.._-.,--—-~-.
—
...-
...-—..

._
1.2
.6

<.01
.39

H
—————-...——._-.—....•
—
..
..„—

• „
<.01
<.01
<.01
.015

ssssKii&i?
•tit

•<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<,01
<.01
<.01
<.01
<.01
<.01

.11

.33
.076
.25

mim
8Ssi|fc;££L

<500
<500
<500
<500
<.01

<500
<500
<SOO
<500
<500
<.01
<.01
<.01
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500
<500

r-SSQO^
32000
17000
24000
39000

1101509
I!!!!

<i
<i
<i
<i
<i
<i
<i
<i
<i
<i
<i
<i
<i<i
<i<i
<i

• <i
<i
<i
<i
<2
<1
<1
<1
<I
<1
<1
<1

\ 45
\ 16

\ 28
\ "

S:Sl0:#12:

<.01
<.01
<.01

11
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.0l

.12

.09
.1

.18

iiSBM
111501

<.01
<.01
<.01
<.01
<.01
<.01
<.01
<01
<.01
<.01
<.01
<.01
<.01
<.0l
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.02
<.01
<.01
<.01
<.01
<.01
<.01
<.01
<.01
.028
<.01

.09

mmm
•!•mm&*:$-

<.01
<.01
<.01
<.01
<.01
<01
<.0l
<.0l
<.01
<.01
<.01
<.0l
<.01
<.0l
<.01
<.0l
<.01
<.01
<.01
<.01
<.ot
<.OI
<.01
<.0l
<.01
<.01
<.0l
<.01
<.01
<.0l
<.5

<.03
<.05

mmsm
mi$M&

<.01
<.0l
<.01
<.01
<.01
<01
<.01
<.01
<.01
<.0l
<01
<.01
<.0l
<.0l
<.0l
<.0l
<.0l
.016
c.Ol
<.01
<.01
<.02
<.0l
<.0l
<.0l
<.01
.069
<.0l
<.01
.063
.054
.05

.085
< = Parameter not detected. The value presented indicates the detection limit.
* = The average background concentration was calculated from the analytical results of up-stream sediment

samples SD-0) andSD-02.
- ~ Not analyzed.

did /)i/a/J a:\report\\\-sedvoll . \ \ -k l 22159 Pnnied: OSJaii-92



A U M I W -•

Summary of Laboratory Analytical Results of
Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

-'804590

JLil ft, 2
1504647 mm

E05057

ft -2

SP-35

ll/OS/91
4,6

Bromodichloromelhane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromocliloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroelhylene
trans-1,2-Dichloroethylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl chloride
Benzene
Ethylbenzene
Toluene
Xylene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/ke

.023 .017

<\

.021

.011

.023

29
13
18
24

.085

.088
.15

<25
<.25
<.25
<.25
<.25
<.25
<25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<25
<.25
<.25
<.25
<.25
<.25

15
<.25
<.25
3.3

<.03

<.OJ

.24

<.09

<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25
<.25

19
<.25
<.25

53

<m

= Parameter not detected. The value presented indicates the detection limit.
The average background concentration was calculated from the analytical results of up-stream sediment
samples SD-01 andSD-02.

- Not analyzed.

did (w}a\} a:\repnrtM-sedvoll . \ \ -kl 22/59 Crimed: QS-Jan-92



Table 4 Page 3 of 8

Summary of Laboratory Analytical Results of
Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

M£

Sip
E04SOO

Vtfppl
11-14

SIR?
E04508

10^0/01

SD45
P04S02

10/30/9^

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anlhracene
Benzo(b and/or k)(luoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Chrysene
Dibenz(a,h)anlhracene
Fluorantliene
Fluorene
Indeno( 1,2,3-cd)pyrene
Naphthalene
Phenantlirene
Pyrene

JM&
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kR

2.4
<0.6
2.4
3.8
2.8
1.8
1.2
1.8

<0.6
6.2
1.5

<0.6
<0.6
8.1
5.6

.24

.19

.31

.28

.28

4.8

4.8
7.3
5.4
3.5
2.4
3.6

12
2.8

16
11

250
260
340
200
250
150
83
190
<40
680
290
74

2700
1100
560

65
52
67
41
23
51

160
62
20
300
260
140

<5
<5
<5
5.2
7.1
<5
<5
5.6
<5
14

<5
<5
14
13

.59

.75
1.1
.71
.84

.86

3.2

6.1
3

1.7

150
690
500
660
380
330
<50
670
<50
1100
•430
<50
650
1500
910

130
200
220
140
190
170
<50
180
<50
500
170
<50
360
1100
550

4.9
1.2
4.5
3.4
3.1
3.6
<5
3.4
<5
11
3.3
<5
21
14
9.5

1.1

.96
1.2
1.3
I.I

1.3

3.2

1.5
3.3
3.4

.62

1.3

.7
1.6
.99

* = The average background concentration was calculated
from the analytical results of up-stream sediment
samples SD-01 and SD-02.

< = Parameter not detected. Value presented
indicates the detection limit.
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Table 4 '4 of 8

Summary of Laboratory Analytical Results of
Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

MEtliifmi: EftM

$»-*!
E04SO?

o ,?.t

E04649
£1/01/91

fl-S

,
E046SO 43050S7

$/<n
0-1

$3-3*
E05058

Acenaphtliene
Acenaphtliylene
Anthracene
Benzo(a)anthracene
Benzo(b and/or k)fluoranthene
Benzo(a)pyrene
Benzo(glii)perylene
Chrysene
Dibenz(a,h)3nlliracene
Fluoranihene
Fluorene
Indenb(l,2,3-cd)pyrene
Naphthalene
Phenanllirene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mgTkg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kR

2.4
<0.6
2.4
3.8
2.8
1.8
1.2
1.8

<0.6
6.2
1.5

<0.6
<0.6
8.1
5.6

27
4.7
31
36
35
32
<5
35
<5
95
21
<5
9.1
92
130

27
53
85
71
72
67
18
79
26
170
70
7.1
69
110
150

1.7
1.7
1.2
2.1
2.07

1.4

3.1
1.1

2.9
4.4
2

<2.5
<2.5
4.7
4

5.4
<2.5
<2.5
3.2

<2.5
12
<5

<2.5
3.6
16
10

.68

.75

.95

.75

2

1.1
2.1

<2.5
3.6
19
21
30
11
13
23
4.3
58
21
I I
120
75
49

2.6

2.4
2.4
3.4
1.2
1.2
2.2

6̂ 9
1.7

1
.89
8.9
6.3

* = The average background concentration was calciilalei
from the analytical results of up-stream sediment
samples SD-01 andSD-02.

< = Parameter not detected. Value presented
indicates the detection limit.
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Table 4 Page 5 of 8

Tiibthifet'tft, ' -' '""'

Acenaphlhene
Acenaphtltylene
Anthracene
Benzo(a)anthracene
Benzo(b and/or k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Chrysene
Dibenz(a,h)anlliracene
Fluoranlhene
Fluorene
Indeno( 1,2,3-cd)pyrene
Naphthalene
Pnenanlhrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

2.4
<0.6

2.4
3.8
2.8
1.8
1.2
1.8

<0.6
6.2
1.5

<0.6
<0.6

8.1
5.6

* = The average background concentration was calculated
from the analytical results of up-stream sediment
samples SD-01 and SD-02.

< = Parameter not detected. Value presented
indicates the detection limit.

Summary of Laboratory Analytical Results of
Manilowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

.65

.92

.76

.85

E05060
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Table 4 rage 6 of 8

Summary of Laboratory Analytical
Results of Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

,
>^/,.. ^-H"!'̂ "'''/

"^P « * '"''' y^""-̂  <r'r' '? '5"*

,,
~ 04509

Lead, total
Selenium, (olal
Zinc,total
Cyanide, amenable
Cyanide, total
Sulfate
Grease & oil

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
me/kg

1.05

839 488

1.6

1190

4.5

3070

.99
**1.6

1470 920

3.3
<4
8.8

55
74

161
<4
73

23
61

5380

91
<4
53
1.3
9.6
72

2230

<2
<4
8.9

<50
90

36
<4
16

81
179

20
<4
15

73
103

* = The Average Background Concentration was calculated from the analytical results of up-stream
sediment samples SD-01 and SD-02.

** = Matrix Interference
< = Parameter not detected. Value presented indicates the detection limit.
- = Analysis not performed.
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Table 4 Page 7 of 8

Summary of Laboratory Analytical
Results of Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

1- SB-16
E04506 E045Q7

1
4*6 04

. SB^t)
EQ-W47 E0464S E04650

i^i
0-2

E050S1
mm

SB-34
E05058

Lead, total
Selenium, total
Zinc, total
Cyanide, amenable
Cyanide, total
Sulfate
Grease & oil

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.05

839

516
<4
68

200
1580

<2
<4
9.3

<50
<50

52
<4
60

4.7
118

2290

2.1
<4
16

64
67

20
<4
45
.8

2.2
+*<500

867

79
. <4

82

1.5
1010
1850

14
<4
9.3

<50
67

100
<4
84

1.2
125

1740

49
<4
71

343
315

10
<4
30

85
73

14

<4
30

121
594

* = The Average Background Concentration was calculated from the analytical results of up-stream
sediment samples SD-Q1 andSD-02.

** = Matrix Interference
< = Parameter not detected. Value presented indicates the detection limit.
- = Analysis not performed.
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Table 4 Page 8 of 8

Summary of Laboratory Analytical
Results of Manitowoc River Sediment Samples

Wisconsin Fuel & Light Company
Manilowoc, Wisconsin

(Units as given)

.

Lead, total
Selenium, total
Zinc, total
Cyanide, amenable
Cyanide, total
Sulfate
Grease & oil

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
me/kg

1.05

839

-' .S&-35
• B05060

304
<4
60

66
152

52
<4
19

<50
81

* = The Average Background Concentration was calculated from the analytical results of up-stream
sediment samples SD-01 andSD-02.

< = Parameter not delected. Value presented indicates the detection limit.
-- = Analysis not performed.
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Appendix A
Sediment Chemistry Data

core data

Sample ID

-abID
.alitude
-ongitude
Top Dapth
tattom Dapth

Total Solida
Total Organic Carbon
Total Cyanide
Ammonia Nitrogen
311 & grease

METALS
Xrsenic
Barium
Cadmulm
Chromium
Copper
ran
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc

PESTICIDES
alpha-BHC
gamma-BHC
Heptachlor Epoxide
4,4'-DDE
Dieldrin
Endrin
4,4'-DDD
4.4'-DDT
Chlordane
Toxaphene

PCBs
PCB-1016
PCB-1221

PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Total PCBi

PAHs
Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene

Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluorantheng
Benzo(k)fluoranthene
Banzo(a)pyrene
nd«no(1 ,2,3-ed)pyren
DIbaru(a.h)anthracene
Benzo(g,h,i)perylene
Total PAHs
SUM PEC-Q
PEC-Q
Max PEC-Q

Units

inch
inch

%
mo/kg
mg/kg
nig/Kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/Kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ugflcg
ug/kg
ug/kg
UQ/kfl
ug/kg
ug/kg

TEC

9.8

0.99
43.4
31.6

35.8

0.18

22.70

121

2.37
2.47
3.16

1.9
2.22
4.88
5.28
3.24

59.8

176

77.4

57.2
423
195
108
166

150

33

1610

PEC

33.0

4.98
111
149

128

1.06
48.60

459

4.99
16

31.3

61.8
62.4
28

62.9
17.6

676

561

536

845
2230
1520
1050
1290

1450

22800

MW-01A

L1 0006-28
44.098120
-87.669310

.

6
40

26,000
<0.20

690

1.8

0.38
22
20

16

<0.10
20.00

71

<20
•C20
<20

<20
<20
<20
<20
<25
<170

<100
<100

<100
<100
<100
<100
<100

-

<420
2,500

<420
<420
<420

<420
<420
<420
<420
C420
<420
<420
<420
<420
<420
<420

2,500

PEC-Q 01A
C/PEC

0.055

0.076
0.198
0.134

0.125

0.412

0.155

0.000

0.110
1.264
0.140
0.412

MW-01B

L1 0006-29
44.098120
-87.669310

6

18
39

30,000
<0.20

850

2.2

0.47
28
25

16

<C0.10
24.00

85

<20
<20
<20
<20
<20
<20
<20
<25
<170

<100
<100

<100
<100
<100
<100
<100

.

<430
<250
<430
•C430
<430

<430
<430
<430
<430
<430
<430
<430
<430
<430
<430
<430

.

PEC-Q01B

C/PEC

0.067

0.094
0.252
0.168

0.125

0.494

0.185

0.000

0.000
1.385
0.154
0.494

MW-01C
10006-30

44.098120
-87.669310

18

48
45

28,000
<0.20

820

2.2

0.46
25
24

20

<0.10

0.66

81

<20
<20
<20
<20
<20
<20
<20
<25

<170

<100
<100
<100
<100
<100
<100
<100

-

<3BO
<250
<380
<380
<380

<380
<380
<380
<380
<380
<380
<380
<380
<380
<380
<380

-

PEC-Q01C

0.067

0.092
0.225
0.161

0.156

0.014

0.176

0.000

0.000
0.892
0.099

MW-02A

44.097910
-87.662480

-
6

34

21,000
0.36

980

2.6

0.56
32
28

30

0.10
25.00

97

<20
<20
<20
<20
<20
<20
<20
<25

<170

<100
<100

<100
<100
<100
<100
<100

-

<500
<250
<500
<500
<500

HMHTTf
<500

1,600
1,300

680
<500

740
<500

680
<500
<500
<500

6,300

PEC-Q02A

0.079

0.112
0.288
0.188

0.234

0.094
0.514

0.211

0.000

0.276
1.998
0.200

MW-02B

44.097910
-87.662480

6

18
39

27,000
0.33

860

2.5

0.55
29
27

25

<0.10
24.00

95

<20
<20
<20
<20
<20
<20
<20
<25

<170

<100
<100

<100
<100
<100
<100
<100

-

<430
<2SO
<430
<430
<430

<430
<430
<430
<430
<430
<430
<430
<430
<430
<430
<430

-

PEC-Q02B

0.076

0.110
0.261
0.181

0.195

0.494

0.207

0.000

0.000
1.625
0.169

MW-02C

44.097910
-87.662480

18
40
46

23,000
0.26

760

2.7

0.57
31
25

33

<0.10
24.00

94

<20
<20
<20
<20
<20
<20
<20
<25

<170

<100
<100
<100
<100
<100
<100
<100

<370
<250
<370
<370
<370

<370
1,100

880
500
430
560

<370
490

<370
<370
<370

4.670

PEC-Q02C

C/PEC

0.082

0.114
0.279
0.168

0.258

0.494

0.205

0.000

0.205
1.805

0.201

MW-02BR

44.097910
-87.662480

6

18
39

24,000
0.36

690

2.5

0.56
27
27

27

0.13
25.00

98

<20
<20
<20
<20
<20
<20
<20
<25

<170

<100
<100
<100
<100
<100
<100
<100

-

<430
<250
<430
<430
<430

<430
<430
<430
<430
<430
<430
<430
<430
<430
<430
<430

'EC-Q02BR

0.076

0.112
0.243
0.181

0.211

0.123
0.514

0.214

0.000

0.000
I.e74
0.167

MW-02CR

44.097910
-87.662480

18

40
48

28.000
0.23

730

2.7

0.68
29
24

100

<0.10
27.00

94

<28
<28
<28
<28
<28
<28
<71

<140
<350

<350
<350
<350
<350
<350
<100
<100

-

<350
<250
<350
<350
<350

<350
920
760
430
390

<350
370
480

<350
<350
<350

4,080

PEC-Q02CF

0.082

0.137
0.261
0.161

0.781

0.556

0.205

0.000

0.179
2.301

0.262
0.225 0.514 0.494 0.494 0.514 0.701

core data

Exceeds Probable Effects Concentration (PEC) of MacDonald, et al. (2000)



Appendix A
Sediment Chemistry Data

core data

PEC-QOSASample ID Units TEC MW-03A PEC-Q03A MW-03B PEC-Q03B MW-03C PEC-Q03C MW-04A PEC-Q04A PEC-Q04B PEC-Q04C MW-05A MW-058 PEC-Q05B

abID L10006-25 C/PEC L10006-2

-atilude 44.096415 44.096415 44.096415 44.097260 44.097260 44.097260 44.098350

.ongitude -87.661830 -87.661830 -87.661630 -87.663100 -87663100 -87.663100 -87.662493 -87.662493

"op Depth inch 18 18

iottom Depth inch 18 38 18 42

Total Solids 43 55 56 31 37 51 41 56
Total Organic Carbon MB/kg 21,000 26,000 24,000 24.000 28,000
Total Cyanide I"g"'g <0.20 0.30 0.57 0.33 0.30 0.22
Ammonia Nitrogen ""fl^g
Oil & grease mg/kg 2000 1200 4000 2500

METALS
Arsenic mg/kg 9.8 33.0 0.039 1.3 0.039 0.048 2.6 0.079 0.091 2.7 0.082 3.3 0.100
Barium mfl/kg
Cadmuim mg/kg 0.076 0.31 0.062 0.43 0.086 0.59 0.118 0.133 0.153 0.54 0.108 0.84 0.169
Chromium "gfrg 43.4 111 26 0.234 23 0.207 28 0.252 31 0.279 32 0.288 29 0.261 0.252 O.Z79
Copper mg/kg 31.6 149 24 0.161 0.154 0.168 27 0.181 28 0.188 25 0.168 24 0.161 26 0.174
Iron "9/kB
Lead Tig/kg 35.8 128 44 0.344 59 0.461 0.766 28 0.219 29 0.227 56 0.438 49 0.383 0.617
Manganese mg/kg
Mercury mg/kg 0.18 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.17 0.160
Nickel mg/kg 22.70 48.60 23.00 0.473 21.00 0.432 21.00 0.432 28.00 0.576 0.597 26.00 0.535 26.00 0.535 23.00 0.473
Selenium mg/kg
Silver mg/kg
Zinc mg/kg 121 459 92 0.200 82 97 0.211 100 0.218 100 0.218 120 0.261 97 0.211 0.218

PESTICIDES
alpha-BHC ug/kg
gamma-BHC "5^9 2.37 4.99 <20 <20 <44 <27 <33 <24
Heptachlor Epoxide ug/kg 2.47 16 <20 <20 <20 <44 <27 <24
4.4'-DDE ug/kg <20 <20 <44 <37 <27 <33
Dieldrin ug/kg 1.9 <20 <20 <44 <37 <27 <24
Endrin ug/kg 2.22 62.4 <20 <20 <20 <44 <37 <27 <33 <24
4,4'-DDD ug/kg 28 <20 <27 <33 <24
4,4'-DDT ug/kg 5.28 62.9 <27
Chlordane "O^O 17.6 <25 <25 <120

Toxaphene ug/kg <170 <170 <550 <300
PCBs

PCB-101G ug/kg <460 <410

ug/kg <200 <410 <300
PCB-1232 "fl^g <200 <160 <410 <300
PCB-1242 ug/kg <160 <460 <410

PCB-1248 ug/kg <200 <160 <150 <540 <330 <410

"g^g <100 <100 <100 <100 <100 <100 <300
PCB-1260 ug/kg <100 <100 <100 <100 <100 <100 <100

Total PCBs "g^g 59.8 676 0.000 0.000 0.000 0.000 0.000 0.000 0.000
PAHs

Max PEC-Q 7.921

= Exceeds Threshold Effec
= Exceeds Probable Effect

core data

6.298



Appendix A
Sediment Chemistry Data

core data

1.907 0.602

= Exceeds Threshold Effec
3= Exceeds Probable Effect



Appendix A
Sediment Chemistry Data

core data

Sample ID
Lab ID
Latitude
.ongitude
'op Depth

Bottom Depth
Total Solids
Total Organic Carbon
Total Cyanide
Ammonia Nitrogen
Oil & grease

METALS
Arsenic
Barium
Cadmuim
Chromium
Copper
ron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc

PESTICIDES
alpha-BHC
gamma-BHC
Heplachlor Epoxide
4,4'-DDE
Dieldrin
Endrin
4,4'-DDD
4,4'-DDT
Chlordane
Toxaphene

PCBs
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Total PCBs

PAHs
Naphthalene
2-Methylnaphthalene
Acanaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
3enzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Indenofl ,2,3-cd)pyren
Dibenzfa.rOanthracen^
Banzo(g,h,i]perylene
[Total PAHs !
SUM PEC-Q
PEC-Q
Max PEC-Q

Units

inch
inch

%
rng/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
ma/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ma/kg
mg/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/ka
ug/kg

ua/ku
ug/kg
ug/kg

TEC

9.8

0.99
43.4
31.6

35.8

0.18
22.70

121

2.37
2.47
3.16
1.9

2.22
4.88
5.28
3.24

59.8

176

77.4
204
57.2
423
195

108
166

33

PEC

33.0

4.98
111
149

128

1.06
48.60

459

4.99
16

31.3
61.8
62.4
28

62.9
17.6

676

561

536
1170
845
2230
1520
1050
1290

MW-09B
L1 0006-1 5
44.096917
-87.664845

6
18
46

23,000
0.32

1000

2.7

0.58
27
25

45

<0.15
22.00

99

<20
<20
<20
<20
<20
<20
<20
<73
<170

<190
<190
<190
<190
<190
<100
<100

-

<370
<250
<370
<370
<370

musses
430

1,800
1,400

770
570
790

<370

590
<370

620

PEC-QD9B I

C/PEC

0.082

0.116
0.243
0.168

0.352

0.453

0.216

0.000

2.026
0.225
0.453

MW-09C

L1 0006-1 6
44.096917
-87.664845

18

47
57

20,000
0.33

1100

2.6

0.58
25
29

110

<0.10
22.00

99

<20
<20
<20
<20

<20
<20
<20
<25

<170

<100
<100
<100
<100
<100
<100
<100

-

380
<250

350
1 300

&g£^Eta
a»lilasEpaif
gmmiifr
HfWH?!iaplal
•sssum

2,600
870

1,000
<330

1,000

PEC-Q09C

C/PEC

0.079

0.116
0.225
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0.859
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0.000

3.500
0.389
1.357

MW-10A

L1 0006-31
44.091660
-87.661810

-

6
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19,000
<0.20

1500

1.3

0.39
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0.10
18.00
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<20
<20
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<20
<20
<20
<20
<25

<170
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<100
<100
<100
<100
<100

-

<330
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<330
<330
<330
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<330

1,500
1,200
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<330
<330
<330

PEC-Q10A

C/PEC

0.039

0.078
0.234
0.396

0.938

0.094
0.370

0.261

0.000

2.803
0.280

«*»,= A

MW-10B

L1 0006-32
44.091660
-87.661810

6
18
75

12,000
<0.20

980

0.8

0.16
30

37

120

<0.10
9.70
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<20
<20
<20
<20
<20

<20
<20
<25

<170

<100
<100
<100
<100
<100
<100
<100

-

<330
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<330
<330
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SIBBWiami
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SaSMEOfl
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1,000
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890
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<330
<330

PEC-Q10B

C/PEC

0.024

0.032
0.270
0.248

0.938

0.200

0.122

0.000

2.297
0.255
0.938

MW-1 OAD

L1 0006-37
44.091660
-87.661810

-
6

49
18,000

<0.20

1600

1.6

0.56
27
61

100

<0.10
19.00

120

<20
<20
<20
<20

<20
<20
<20
<69
<180

<1BO
<180
<18D
<180
<180
<100
<100

-

<350
<2SO
<350
<350
<350

610
<350

860
790

<350
390

<350
360

<350
<350
<350

3,010_

PEC-Q10AD

C/PEC

0.048

0.112
0.243
0.409

0.781

0.391

0.261

0.000

2.379
0.264
0.781
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L1 0006-38
44.091660
-87.661810

6
18
73

14,000
<0.20

840

0.8

0.26
17
51

100

<0.10
11.00

64

<20

<20
<20
<20
<20
<20
<20
<46
<170

<120
<120
<120
<1ZO
<120
<100
<100

-

<330
<250
<330
<330

340

^eeanflpa
450

JcffiluUBv?
1,000

960
580
640

<330
<330
<330

PEC-Q10BD

C/PEC

0.025

|_ 0.052
0.153

0.342

0.781

0.226

0.139

0.000

2.224
0.247
0.781

- Exceeds Threshold Effet
1= Exceeds Probable Effect
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Table 1 - Field Observations
1530 Former Manitowoc MGP Site, WPSC
Manitowoc River Pole and Ponar Grab data. May 22 & 23,2003

Sampling Point

Tl-1

T1-2

T1-3

T2-1

T2-2

T2-3

T2-4

T2-5

T2-6

T3-1

T3-2

T3-3

T3-4

T3-5

T3-6

T4-1

T4-2

T4-3

T4-4

T5-1

T5-2

T5-3

T6-1

T6-2

T6-3

T7-1

T7-2

T7-3

T7-4

T7-5

T7-6

T7-7

T7-8

T7-9

T7-10

77-11

T8-1

T8-2

T8-3

T8-4

T8-5

T8-6

T8-7

Pole data

DTS

18'

19'10"

15'6"

10' 3"

18' 5"

2V

21' 8"

23' 10"

17' 4"

10' 5"

18' 7"

20'

22' 11"

22' 1"

16' 3"

TV

16'6"

2V 8"

17' 4"

12' 6"

22' 5"

17' 2"

9'

23' 4"

21 '9"

22' 1"

22' 9"

10' 1"

1V 1"

12' 7"

9'2"

10' 8"

10' 3"

9'H"

10' 1"

13-2"

17' 11"

12'B"

18' 6"

19' 11"

22' 5"

14' 6"

22' 1"

DTB

19' 10"

23' 5"

17' 5"

1T3"

23' 5"

26' 2"

261 4"

26'

19' 10"

13' 11"

19' 6"

26' 3"

26' 7"

25' 11"

18'B"

10' 1"

18' 5"

25'

17' 7"

13' 11"

27' 6"

17' 4"

9'6"

25'2"

27' 11"

22' 8"

23' 2"

10' 9"

12' 1"

15' 10"

11' 11"

14'9"

131 10"

13' 11"

13'

15-8'

211

15' 6"

26' 4"

24' 10"

27'

18' 9"

27' 7"

Sed. Thick

V10"

3'7"

1' 11"

1'

4'

5'2"

4'8"

2'2"

2' 6"

3' 6"

11"

6' 3"

3'8"

3'10"

2'5"

2'9"

V11"

3' 3"

3"

1'5"

5'1"

2"

6"

1'10"

6'2"

7"

5"

8"

r

3'3"

2'9"

4'1"

3'7"

4'

2'11"

2'6"

3'1"

2'10"

7'10"

4'11"

4'7"

4'3"

5'6"

Field Notes

Soft organic material, trace clay

Silt

Organic material, silty sand, zebra mussels

Silly sand, gravel, trace coal, odor

Sandy Silt, small coal fragments, odor

Silly sand, small coal fragments

Sandy sill w/orgamcs

Silly sand

Sandy sill

Sand and gravel, trace tar. odor, sheen

Sandy silt, possible coal fragmenls, odor, trace tar

Organic material, sandy silt, odor

Sandy Silt w/clay, coal fragments, odor, organic material

Sandy silt w/organics

Sandy silt w/organics, zebra mussel shells, coal fragments

Sand with gravel

Organic material w/silt, odor, some clay

Sandy silt w/clay, hard layer under sediment

Sandy silt

Sandy sill, abundant zebra mussels

Sandy silt, coal or organic material, hard layer under sediment

Sand

Sand and gravel, zebra mussels

Silty sand w/coal fragment, zebra mussel shells, strong current

Sandy silt, coal fragments, organic material

Sand

Sand

Sandy silt, organic material, tar, odor, sheen

Sandy sill w/clay. organic material, odor, tar specks, sheen

Tar specks, odor

Tar smear on pole. odor, and sheen, sandy silt w/organics

Silty Sand w/organics, tar specks, odor, sheen

Silty Sand, tar specks, odor, sheen

Sandy Sill, trace tar, odor, sheen, zebra mussels

Sandy silt, organic material, odor

Sandy silt w/organic material, zebra mussels

Sandy sill w/organic material

Sandy silt, odor, coal fragments

Sandy silt, organic material, coal fragments

Sandy silt w/organic material and coal fragments

Sandy silt w/clay, odor

Sandy silt w/clay, organic material

Sandy silt w/clay and organic material

Notes: [O-MJR, 6/12/03, C-JTB. 6/UTO. R-RGF 10/14/03)

DTS = depth to soft sediment
DTB = depth to hard bottom

1530Pole & Ponar Data 030623 pole&grabdata
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Table 2 - Sediment analytical summary of BTEX compounds, Total Cyanide, Metals, PCBs, and Inorganic compounds
Former Wisconsin Fuel & Light Manufactured Gas Plant
Wisconsin Public Service Corporation, Manltowoc, Wisconsin

c
•S a
I S
tt a.
1 B
S «

W3

Tl-1 6/3/2003

Tl-2 6/3/2003

T2-2 6/3/2003

T3-1 6/3/2003

T3-3 6/3/2003

T4-4 6/3/2003

T6-1 6/3/2003

QC-I 6/3/2003

T6-3 6/3/2003

T7-9 6/3/2003

T8-1 6/3/2003

T8-3 6/3/2003

BTEX Compounds (ME/KB)

v c.
S 0 ' +i i i i ;

tt H ^ ^ S
5 * -51

na na na na na

<25 <25 <25 <25 < 50

250 300 740 440 1,100

900 110 2700 1400 3,700

<25 <25 <25 <25 < 50

<25 <25 <25 <25 <50

<25 2,100 <25 <25 <: 50

<25 990 <25 <25 <50

<25 <25 <25 <25 < 50

<25 <25 340 180 270

<25 <25 <25 <25 < 50

X

S
H

na

<25

2,830

8,810

<25

<25

2,100
990

<25

790

<25

<25 <25 180 94 160 | 434

•3
M)

u•a
'c
R
>*
(J

n
0

<0.25

na

na

0.44

<0.33 N

na

na
Da

na

na

na

na

Metals (mg/Kg)

1 I 1 1 * ! i i<; ™ .c u S ^

2.7 0.63 27 22 19 0.060 0.084 86

na na na na na na na na

na na na na na na na na

4.7 0.39 20 21 14 0.049 0.055 55

3.1 0.65 32 28 30 0.089 0.095 93

na na na na na na na na

na na na na na na na na

na na na na na na na na

na na na na na na na na

oa na na na na na na na

na na na na na na na na

na na oa na na na na na

PCBs (fig/Kg)

r-»

o

£
<

83

na

na

53

150

na

na

na

na

na

na

na

additional Inorganics

"BE

E.
CO

0
E
E

300

na

na

210

400

na

na

na

na

na

na

na

!

U
Oh-

47,000

na

na

42,000

10,000

D3

na

na

na

na

na

na

(o-JTB/MJR 7/8/03)

Notes:
1) Only delected compounds shown In bold, reference analytical report for full list of compounds.
2) All samples taken from top 4-6 inches of sediment surface,

na: Parameter not analyzed for.
< 25: Analyte was not detected above the limit of detection (LOD) indicated.

N: Spiked sample recovery not within control limits.
ug/Kg: Microgram per kiliogram
mg/Kg: Milligram per kilogram
QC-1: Field duplicate

1530 SedlmentData2003 BTEX & Inorganics
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Table 3 - Sediment analytical summary of Polyaromallc Hydrocabons (PAHs).
Former Wisconsin Fuel & Light Manufactured Gas Plant

Wisconsin Public Service Corporation, Manltowoc, Wisconsin

PAH Compounds (Mg/Kg)

B a

•= s 5 5 2 S
S s i i 5 £J i Sr • 5 3«j o. n D a a
1 1 1 £ S S
E i?5 « ~ M «
in | I < 4t

TI-2 6/3/2003 38 65 120 < 85

T2-2 6/3/2003 23,000 42,000 56,000 11,000

T3-I 6/3/2003 4,900 7,500 10,000 < 1,100

T3-3 6/3/2003 2,800 4,300 6,500 1,300

T4-4 6/3/2003 280 360 1,200 490

T6-I 6/3/2003 <54 65 < 85 < 140

OC-l 6/3/2003 170 240 730 350°

T6-3 6/3/2003 140 260 740 440

T7-9 6/3/2003 6,500 9,500 14000 2100

T8-I 6/3/2003 17,000 28,000 49,000 12,000

T8-3 6/3/2003 1,700 2,300 3,500 670

j

3

190

60,000

6,000

6,300

1,900

<85

1,300

1,400

12,000

51,000

3,700

V

Vu

a

1"
V

240

50,000

5,200

6,000

2,700

66

1,900

2,200

12,000

67,000

4,000

d

o.

o

280

48.000

5,400

6,700

3,100

72

2,000

2,50ft

14,000

70,000

4,600

01
a
t>

O

i
.0
s"
&
280

32,000

3,700

4,300

2,000

62

1,400

2,200

9,800

47,000

3,200

D

•£•

O.

.a

e
N
B

CO

120

19,000

1.500

3,400

1,600

'93

1,000

980

3,900

22,000

3,100

|
a

i
c

t
S

220

33,000

4,700

5,200

2,400

<70

1,400

1,700

11,000

52,000

3,000

a

I
L,

S

240

40,000

4,300

5,400

2,300

79

1,500

1,700

10,000

47,000

3,500

S

4
2
a
b

< 3 5

5,200

490

780

360

< 5 7

300

300

1,300

6,100

880

s
a

o
iZ

710

130,000

14,000

16,000

6,600

160

5,000

5,400

31,000

170,000

9,700

£

100

41,000

6,000

4,100

810

< 4 7

670

620

8,600

32,000

2,200

^

V

3 1
a cu
V
-o
a

110

19,000

1.700

3,200

1,400

< 8 5

950

980

4,100

23,000

2,700

a
m.a

JS
a

•ZL

8.1

120.000

32,000

14,000

1,100

290

490

670

34,000

52,000

8,000

a

a
•

CL.

520

160,000

21,000

I7.00D

5,300

130

4,900

3,800

38,000

160.000

10,000

j

j

s !
>» *

i

j
520 !

100,000 i

10,000 |

12,000 j

4,900 1

130 i

.1,600

4.000 i

23,000 j

140.000 i

6,800 |

</t

a.

o
H

3,836

989,200

138,390

119,280

38,800

1,054

27,900

30,030

244,800

1,045,100

73,550

(o-JTB/MJR 7/8/03)
Notes:

1 ) Detected compounds shown in bold.
2) All samples taken from top 4-6 Inches of sediment surface

na: Parameter not analyzed for.
BDL: Below detection Limits
< 25: Analyte was not detected above the limit of detection (LOD) Indicated.

N: Spiked sample recovery not within control limits.
ug/Kg: Microgram per kiliogram
QC-1: Field duplicate

1530SedimentDala2003 PAHs
1 of i

Natural Resource Technology. Inc.



Natural
Resource
Technology, Inc.

N R October 14,2003
(1530)

Ms. Connie Lawniczak
Wisconsin Public Service Corp.
700 N. Adams Street
Green Bay, Wl 54307-9002

RE: Phase 1 Sediment Sampling Results for the Former Wisconsin Fuel & Light
Manufactured Gas Plant, Manitowoc, Wisconsin
BRRTS ID: 02-36-000219

During the week of May 18, 2003 Natural Resource Technology, Inc. (NRT) conducted the first
phase (Phase 1) of sediment investigative field work at the former Wisconsin Fuel & Light
(WF&L) manufactured gas plant (MGP) site. The investigation focused on defining the
horizontal extent of impacted surficial sediments in the Manitowoc River, sediment thickness
and surface sediment types.

The former MGP site is located at 402 North Tenth Street in Section 19, Township 19 North,
Range 24 East, City of Manitowoc, Manitowoc County, Wisconsin (Figure 1).

PREVIOUS SEDIMENT INVESTIGATIONS

WW Engineering and Sciences (WWE) performed sediment sampling in 1991 using an offshore
drill rig (for stations SB-21 through SB-35, SB-41, and SB-42) and Wildco® Sediment Corer
(for stations SD-01 through SD-06). Results are reported in "Environmental Site Investigation
Former Coal Gas Manufacturing Plant - Manitowoc, Wisconsin, Project No. 22159," WW
Engineering & Sciences, January 1992. Sampling locations are shown on Figure 2. Core
samples collected from the drill rig ranged from 4-14 feet while the Wildco® Sediment Corer
penetrated 30 inches or less. All sediment samples were collected from within approximately
200 feet of shore. In addition, results were reported for a "heavily coal tar impacted sediment"
sample with 14,000 mg/kg total PAHs in "Pilot Test Report, In-Situ Stabilization/Solidification
Coal Tar Impacted Soil/Sediments, Wisconsin Fuel & Light Company, Manitowoc, Wisconsin,
Project No. 22446," WW Engineering & Sciences, February 1993. No details on sample
locations or collection methods were presented.

The following observations were noted during review of WWE reports:

• Total polynuclear aromatic hydrocarbons (PAHs) ranged from below the detection l imi t
to 11,000 mg/kg (mg/kg) in core samples. The highest total PAHs were measured in SB-
28 (Figure 2);

r
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TABLE 4

Manitowoc Site
Comparison of Detected Soil Quality to Typical Soil Background Concentrations

Substance

Arsenic

Beryllium

Cadmium

Chromium

Copper

Sample No./Depth

SB-1(7-7.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
SB-6 (15-16.5 ft)
SS-1 (Surface)
SS-2 (Surface)

SB-1(7-7.5 ft)
SB-6 (15-16.5 ft)

SB-1(7-7.5 ft)
SS-1 (Surface)

SB-1(7-7.5 ft)
SB-2(20-21.5ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
SB-5 (15-16.5 ft)
SB-6 (15-16.5 ft)
SS-1 (Surface)
SS-2 (Surface)

SB-1 (7-7.5 ft)
S8-2(20-21.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
SB-5 (15-16.5 ft)
SB-6 (15-16.5 ft)
SS-1 (Surface)
SS-2 (Surface)

Detected Soil
Concentration (mg/kg)

3.0
2.0
1.9
2.9
2.3
2.2

0.26
0.57

1.0
0.25

18.0
3.9
3.4
9.2
4.3
28.0
11.0
14.0

21.0
5.2
20.0
14.0
2.8
23.0
13.0
20.0

Typical Background
Concentration (mg/kg)

10.0
10.0
10.0
10.0
10.0
10.0

6.0
6.0

0.7
0.7

42.0
42.0
42.0
42.0
42.0
42.0
42.0
42.0

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0



TABLE4(cont)

Manitowoc Site
Comparison of Detected Soil Quality to Typical Soil Background Concentrations

Substance

Lead

Mercury

Nickel

Silver

Thallium

Zinc -

Cyanide

Sample No./Depth

SB-1 (7-7.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
S8-6(15-16.5 ft)
SS-1 (Surface
SS-2 (Surface)

SB-1(7-7.5 ft)

SB-1(7-7.5 ft)
SB-2(20-21.5ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
SB-5(15-16.5ft)
SB-6(15-16.5ft)
SS-1 (Surface)
SS-2 (Surface)

SS-1 (Surface)

SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
SS-2 (Surface)

SB-1 (7-7.5 ft)
S6-2(20-21.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)
SB-5(15-16.5ft)
SB-6 (15-16.5 ft)
SS-1 (Surface)
SS-2 (Surface)

SB-1(7-7.5 ft)
SB-6 (15-16.5 ft)

Detected Soil
Concentration (mg/kg)

490.0
41.0
10.0
4.0
23.0
7.7

0.570

9.1
2.8
6.8
7.3
7.9
25.0
6.5
9.9

0.26

2.3
2.1
2.7

110.0
12.0
59.0
26.0
10.0
35.0
40.0
90.0

<40.0 (?)
15.0

Typical Background
Concentration (mg/kg)

14.0
14.0
14.0
14.0
14.0
14.0

0.300

18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

1.2

2.0
2.0
2.0

49.0
49.0
49.0
49.0
49.0
49.0
49.0
49.0



TABLE 4 (con!)

Manitowoc Site
Comparison of Detected Soil Quality to Typical Soil Background Concentrations

Substance

Benzene

Ethylbenzene

Toluene

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) Anthracene

Benzo (k) Fluoranthene

Benzo (a) Pyrene

Benzo (g,h,i) Perylene

Bis-(2 Ethyl Hexyl) Phthalate

Butyl Benzyl Phthalate

Sample No./Depth

SB-1 (7-7.5 ft)
SB-3 (16-17 ft)

SB-1 (7-7.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)

SB-1 (7-7.5 ft)
SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-2 (20-21.5 ft)
SB-4 (7.5-9 ft)
SB-6 (15-16 ft)
SS-1 (Surface)

SB-2 (20-21.5 ft)
SB-4 (7.5-9 ft)
SB-5(15-16ft)
SB-6 (15-16 ft)
SS-1 (Surface)

Detected Soil
Concentration (mg/kg)

9.0
32.0

8.6
22.0
0.026

7.9
65.0

52.0

280.0

220.0

82.0

150.0

110.0

90.0

1.8
1.3
1.0
1.0

1.3
2.0
0.41
0.96
0.91

Typical Background
Concentration (mg/kg)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)



TABLE 4 (cont)

Manitovvoc Site
Comparison of Detected Soil Quality to Typical Soil Background Concentrations

Substance

Chrysene

Dibutyl Phthalate

Fluoranthene

Fluorene

Indeno (1,2,3-cd) Pyrene

Naphthalene

Phenanthrene

Pyrene

Sample No./Depth

SB-3 (16-17 ft)

SB-2(20-21.5ft)
SB-4 (7.5-9 ft)
SB-5'(15-16ft)
SB-6(15-16ft)
SS-1 (Surface)
SS-2 (Surface)

SB-1 (7-7.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)

SB-3 (16-17 ft)

SB-3 (16-17 ft)

SB-1 (7.-7.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)

SB-1 (7-7.5 ft)
SB-2(20-21.5ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)

SB-1(7-7.5 ft)
SB-3 (16-17 ft)
SB-4 (7.5-9 ft)

Detected Soil
Concentration (me/kg)

120.0

1.7
3.5
3.1
2.5
5.1
4.3

11.0
370.0
1.1

250.0

65.0

1700.0
730.0
0.50

12.0
0.17
630.0
0.30

9.4
440.0
1.1

Typical Background
Concentration (mg/kg)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)

0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
0.050-1.0 (urban soils)
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el of6

Summary of Laboratory Analytical
Results of Soil Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

Simple date:

•.•/••.SB.78"
.JE02&2:

10/02/9' vlft/03/91 l/W/91
£05062

• 22 - 24

EQ50&
twtm

.S - 7.5

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromelhane
1,1-Dichloroe thane
1,2-Dichloroe thane
1,1-Dichloroe thy lene
trans-1,2-Dichloroethy lene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
1,1,2-TrichJoroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl chloride
Benzene
Ethylbenzene
Toluene
Xylene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

.015

<.02 <.02 <.025

.023

.033

.22
.055

.046

.013

< = Parameter not detected. The value presented indicates the detection limit.
* = Typical background concentration for soil constituents found in urban settings in the upper Midwest.

bmr (wfalj a:\iepon\wfulvol2.\\-kl 22159 Printed: OS-.lcin-92



Table 3 ?£ 2 of 6

Summary of Laboratory Analytical
Results of Soil Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroe thane
1,2-Dichloroe thane
1,1-Dichloroethylene
trans-1,2-Dichloroetnylene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Meihylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl chloride
Benzene
Ethylbenzene
Toluene
Xylene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

J o

5,5 -: 7.5

<5
24
13

130

.019

.33

mtii
" 22*24'-

.012

<.02

.057

.058

.034
.13

.051
.32

"13'- IS

.048
<.025
<.025

.14

< = Parameter not delected. The value presented indicates the. detection limit.
* = Typical background concentration for soil constituents found in urban settings in the upper Midwest

i (wfal) a:\repori\wfal\-ol2.wkl 22159 Printed: 08-.lan-92



Table 3 3 of 6

Summary of Laboratory Analytical
Results of Soil Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

Sample djte:
D e t h (feet):

Background*
tO/03/91

"

EOSQ61
SB^lfi

EOS062
U/Q6/91

22-24

SB-IS
E050<>3

5.5-7.5

Acenaphlhene
Acenaphlhylene
Anthracene
Benzo(a)anthracene
Benzo(b and/or k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Ruorene
lndeno( 1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfi

0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
•0.050-
0.050 -
0.050 -
0.050 -
0.050 -

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

13
.22
.37
.23
.15
.23

.54

.54

28
<20

66
43
24

.22

.17

.28

.32

.35

.31

.52

.29

.17

.37

1.3

.22
1.5
1.1

16

10

36
<20

11
31

1.4

1.4
<2

1.4
1.4

.31

1.5
3.1
.55
1.4

1.7

4.8
.54

2.8
3.6

* = Typical background concentration for soil constituents
found in urban sellings in the upper Midwest.

< = Parameter not detected. Value presented
indicates the detection limit.

bmi (wfal) a:\repoii\wfalpna2 wkl 22159 Primed: 08-.l(in-92



Table 3 t-age4 of 6

Summary of Laboratory Analytical
Results of Soil Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b and/or k)fluoranthene
Benzo(a)pyrene
Benzo(ghi)perylene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(l,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050 -
0.050- 1.0

2.2
1.7
2.5

3
1.4

2.2

6.2
1.5

4.3
8.4
4.8

1.4

.5

1.4

3,3
1.7
1.5

1.3
1.1
I . I
.98

2
1.8

3.3
1.1

5.3
4.5
2.5

* = Typical background concentration for soil constituents
found in urban settings in the upper Midwest.

< = Parameter not delected. Value presented
indicates the detection limit.

bmr (u'fal) a:\iepori\\\-falpna2.wkl 22159 Printed- OS-Jan-92



Table 3 Page 5 of 6

Summary of Laboratory Analytical
Results of Soil Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

'Siteid:.;'. -'."I '"

Ptptfa (feeflii

i Typical; '
.-feo^aa

SB4Q

vis-8'-
10/03/91:

Slt-16
E05062

22-24

SB-18
E05063
nmm

mmt
Lead, total
Selenium, total
Zinc, total
Cyanide, amenable
Cyanide, toial
Sulfate
Grease & oil

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

47.5
0.32
46.2
N/A
1.35
N/A
N/A 152 5340 79

1.2

128 73

1.4

1310 3500

1.6

135

<2
<4
8.5

<50
71

<2
<4
6.1

<50
64

<2
<4
8.1
.6
.6

<50
57

* = Michigan regional background concentration for selected metals in the area of the Michigan glacial lobe,
assuming sandy soil type. The value presented was calculated as mean + 3 standard deviations.
(Source: Michigan Background Soil Survey, MDNR, Waste Management Division, April 1991).

- = Analysis not performed.
< = Parameter not detected. Value presented indicates the detection limit.
N/A = Not Available

ii'iv (wfal) a:\repon\wfal-rn-s.\\'kl 22159 Primed: OX-Jan-92



Table 3 Page 6 of 6

.:Sainj$j'i<fc."...-.;
Sample date: •
Deofb ffatfti1

Lead, total
Selenium, total
Zinc, total
Cyanide, amenable
Cyanide, total
Sulfate
Grease & oil

Summary of Laboratory Analytical
Results of Soil Samples

Wisconsin Fuel & Light Company
Manitowoc, Wisconsin

(Units as given)

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

47.5
0.32
46.2
N/A
1.35
N/A
N/A

.-22.24.

<2
<4

7

<50
62

S.&7.5

8.6
<4
13

4.3
111
253

.:Pf$&;
'^22-24

2.2
<4
7.9

<50
76

•4-6

1.1
<4
12

<50
<50

"':5l5^S-

3.4
<4
9.1

140
144

3
<4
8.8
.64
.64
61

138

175
<4
76

89
3930

* = Michigan regional background concentration for selected metals in the area of the Michigan glacial lobe.
assuming sandy soil type. The value presented was calculated as mean + 3 standard deviations.
(Source: Michigan Background Soil Survey, MDNR. Waste Management Division, April 1991).

— = Analysis not performed.
< = Parameter not delected. Value presented indicates the detection limit.
N/A = Not A \>ailable

jww a:\repori\v\rfal-m-s.wkl 22159 Primed: OS-Jan-92
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Table 3
Soil Data Summary

Wisconsin Fuel Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 1 of4

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

Parameters

Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)

Benzene

Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-trimethylbenzene
1 ,3 ,5-trimethylbenzene
Xylene, total
USEPA-8270 Scan

J-Chloronaphthalene
3is(2-chloroethyl)ether
-lexachlorobenzene
Z-Chlorophenol
riexachlorocyclopentadiene
3is(2-chloroisopropyl)ether
i-Nitrosodi-n-propylamine
iexachloroethane
Nitrobenzene
J-Methylphenol
sophorone
3is(2-chloroethoxy)methane
! & 4-Methylphenol
Dimethyl phthalate

!-Nitrophenol
Diethyl phthalate
1,4-Dimethylphenol
i-Nitrosodiphenylamine
!,4-Dichlorophenol
Di-n-butyl phthalate
l-Chloroaniline
iutyl benzyl phthalate
l-ChIoro-3-methylphenol
3is(2ethylhexyl) phthalate
}i-n-octyl phthalate
'.-Methyl naphthalene

'henol

Units

mg/kg
mg/kg
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-95-1
52821-1752

5/15/95
HORIZON
ANATECH

4-6'

<0.3
1.4

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

SB-95-2
52821-1753

5/16/95
HORIZON
ANATECH

3-4.8'

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

SB-95-3
52852-1906

5/18/95
HORIZON
ANATECH

3-5'

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<2000
<7800
<2000
<2000
<2000

-£2fipQ
1 12,000
^2000

SB-95-4
52852-1905

5/18/95
HORIZON
ANATECH

5.5-6'

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330

^) <330
<330

SB-95-5
52821-1754

5/16/95
HORIZON
ANATECH

7-8.5'

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

lote: Bold values indicate concentrations above the method detection limit.

a] - c:\projects\wn\0595DATA.XLS Printed: 8/1/95



Table 3
Soil Data Summary

Wisconsin Fuel Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 2 of4

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Acenaphthene
Acenaphthylene
2-Nitroaniline
Fluorene
Phenanthrene
2,6-Dinitrotoluene
Anthracene
3-Nitroaniline
Fluoranthene
2,4-Dinitrophenol
Pyrene
4-Nitrophenol
3enzo(a)anthracene
Chrysene
Carbazole
3enzo(b)fluoranthene
2,4-Dinitrotoluene
3enzo(k)fluoranthene
3enzo(a)pyrene
Indeno( 1 23-cd)pyrene
4-Chlorophenylphenyl ether
Dibenzo(a,h)anthracene
4-Nitroaniline
3enzo(g,h,i)perylene

2-Methyl-4,6-dinitrophenol
[,3-Dichlorobenzene

4-Bromophenylphenyl ether
L ,4-Dichlorobenzene
; ,2-Dichlorobenzene
. ,2,4-Trichlorobenzene
lexachlorobutadiene
Naphthalene
Dibenzofuran
'entachlorophenol

3,3-Dichlorobenzidine

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-95-1
52821-1752

5/15/95
HORIZON
ANATECH

4-6'

<330
<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<]700
<2000

SB-95-2 (
52821-1753

5/16/95
HORIZON
ANATECH

3-4.8'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

SB-95-3^
^2~832Tf906

5/18/95
HORIZON
ANATECH

3-5'
<2000
<2000
5,700

29,000
<7800
35,000

193,000
<2000
58,000
<2000

152,000
<7800

156,000
<7800
52,000
47,000
27,000
36,000
<2000
40,000
43,000
15,000
<2000
<2000
<7800
14,000
<7800
<2000
<2000
<2000
<2000
<2000
<2000
19,000
26,000
<2000
<7800

SB-95-4
52852-1905

5/18/95
HORIZON
ANATECH

5.5-6'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

SB-95-5
52821-1754

5/16/95
HORIZON
ANATECH

7-8.5'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

Note: Bold values indicate concentrations above the method detection limit.
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Table 3
Soil Data Summary

Wisconsin Fuel Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 3 of4

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:
Parameters
Cyanide, amenable
Cyanide, total
WIPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-trimethylbenzene
1 ,3 ,5-trimethylbenzene
Xylene, total
USEPA-8270 Scan

2-Chloronaphthalene
B is(2-chloroethy l)ether
Hexachlorobenzene
2-Chlorophenol
rlexachlorocyclopentadiene
Bis(2-chloroisopropyl)ether
n-Nitrosodi-n-propylamine
riexachloroethane
Nitrobenzene
2-Methylphenol
^sophorone
3is(2-chloroethoxy)methane
3 & 4-Methylphenol
Dimethyl phthalate
2-Nitrophenol
Diethyl phthalate
2,4-Dimethylphenol
n-Nitrosodiphenylamine
2,4-Dichlorophenol
Di-n-butyl phthalate
4-Chloroaniline
iutyl benzyl phthalate

4-Chloro-3-methylphenoI
Bis(2ethylhexyl) phthalate
Di-n-octyl phthalate

2-Methyl naphthalene
Phenol

Units
mg/kg
mg/kg
Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-95-6
52852-1907

5/18/95
HORIZON
ANATECH

25-27

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

MW-15T
52821-1751

5/15/95
HORIZON
ANATECH

5-6'

<0.3
3.2

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

MW-16T
52821-1750

5/16/95
HORIZON
ANATECH

3-4'

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

MW-17T
52821-1755

5/17/95
HORIZON
ANATECH

10-1 1'

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

MW-18T
52821-1756

5/17/95
HORIZON
ANATECH

13-14.51

<0.3
<0.3

<5
<5
<5
<5
<5
<5

<15

<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1300
<330
<330
<330
<330
<330
<330

Note: Bold values indicate concentrations above the method detection limit,
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Table 3
Soil Data Summary

Wisconsin Fuel Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 4 of4

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Acenaphthene
Acenaphthylene
2-Nitroaniline
Fluorene
Phenanthrene
2,6-Dinitrotoluene
Anthracene
3-Nitroaniline
Fluoranthene
2,4-Dinitrophenol
Pyrene
4-Nitrophenol
Benzo(a)anthracene
Chrysene
Carbazole
3enzo(b)fluoranthene
2,4-Dinitrotoluene
3enzo(k)fluoranthene
3enzo(a)pyrene
jideno( 1 23-cd)pyrene
4-Chlorophenylphenyl ether
Dibenzo(a,h)anthracene
4-Nitroaniline
3enzo(g,h, i)pery lene
2-Methyl-4,6-dinitrophenol
1 ,3-Dichlorobenzene
4-Bromophenylphenyl ether
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
iexachlorobutadiene
Naphthalene

Dibenzofuran
3entachlorophenol

3,3-Dichlorobenzidine

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-95-6
52852-1907

5/18/95
HORIZON
ANATECH

25-27
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

MW-15T
52821-1751

5/15/95
HORIZON
ANATECH

5-6'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

MW-16T
52821-1750

5/16/95
HORIZON
ANATECH

3-4'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

MW-17T
52821-1755

5/17/95
HORIZON
ANATECH

10-11'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

MW-18T
52821-1756

5/17/95
HORIZON
ANATECH

13-14.5'
<330

<1700
<330
<330

<1700
<330
<330
<330
<330

<1700
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<330

<1700
<330
<330
<330
<330
<330
<330
<330
<330

<1700
<2000

Note: Bold values indicate concentrations above the method detection limit,

mal - c:\projects\wfl\0595DATA.XLS Printed: 8/1/95
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Table3
Soil Data Summary

Wisconsin Fuel & Light Co.
Manitowoc, Wisconsin

(Units as given)

I'.nge I of 6

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

Parameters

Cyanide, amenable
Cyanide, total
Physical Properties

Solids
WIPVOCScan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-trimethylbenzene
1 ,3,5-trimethy Ibenzene
Xylene, total
USEPA-8270 Scan

2-Chloronaphthalene
Bis(2-chloroethyl)ether
Hexachlorobenzene
2-ChlorophenoI
Hexachlorocyclopentadiene
Bis(2-chloroisopropyl)ether
n-Nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene
2-Methylphenol
Isophorone
B is(2-chloroethoxy)methane
3 & 4-Methylphenol
Dimethyl phthalate
2-Nitrophenol
Diethyl phthalate
2,4-Dimethylphenol
n-Nitrosodiphenylamine
2,4-Dichlorophenol
Di-n-butyl phthalate
4-Chloroaniline
Butyl benzyl phthalate
4-ChIoro-3-methylphenol

Bis(2ethylhexyl) phthalate
Di-n-octyl phthalate

Units

ing/kg
mg/kg
Units

%
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-96-1
62982-0491

6/3/96
MP

Anatech
18'-20'

ND0.2
ND0.2

79.0

370
540

ND25
2700
750
290

5300

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330

ND330
ND330

SB-96-2
62982-0492

6/3/96
MP

Anatech
18'-20'

ND0.2
ND0.2

SB-96-3
62982-0493

6/4/96
MP

Anatech
25'-27'

ND0.2
ND0.2

I

80.0 81.4

65
150

ND25
170
110

ND25
310

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

460
1800

ND25
770
380
150

1200

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND1300
ND330
ND330
ND330
ND330

SB-96-4
62982-0494

6/4/96
MP

Anatech
28'-30'

SB-96-5
62982-0495

6/5/96
MP

Anatech
25'-27'

ND0.2 ND0.2
ND0.2 ND0.2

82.0 80.5

14,000
560,000
ND500
250,000
250,000
74,000
510,000

ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000

ND 160000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000

ND320000
ND83000
ND83000
ND83000
ND83000

240
160

ND25
640
120
64
720

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

Note: Bold values indicate concentrations above the method detection l imit ,

mdj - c:\projects\wfl\0796DATA.XLS Printed: 12/12/96



Table 3
Soil Data Summary

Wisconsin Fuel & Light Co.
Manitowoc, Wisconsin

(Units as given)

Pngc 2 of 6

Site Identification:
Sample Identification:
Date Sampled:
Sampled By.
Analyzed By:
Sample Collection Depth:

2-Methyl naphthalene
Dhenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Acenaphthene
Acenaphthylene
2-Nitroaniline
Fluorene
Phenanthrene
2,6-Dinitrotoluene
Anthracene
3-Nitroaniline
Fluoranthene
2,4-Dinitrophenol
Pyrene
4-Nitrophenol
Benzo(a)anthracene
Chrysene
Carbazole
Benzo(b)fluoranthene
2,4-Dinitrotoluene
Benzo(k)fluoranthene

Benzo(a)pyrene
Indeno( 1 23-cd)pyrene
4-Chlorophenylphenyl ether
Dibenzo(a,h)anthracene
4-Nitroaniline
Benzo(g,h,i)perylene

2-Methyl-4,6-dinitrophenol
1 ,3-Dichlorobenzene
4-Bromophenylphenyl ether
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
Dibenzofuran
Pentachlorophenol
3,3-Dichlorobenzidine

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-96-1
62982-0491

6/3/96
MP

Anatech
1 8'-20'

ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

ND1300
ND330
ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND1300
ND330
ND1300
ND330
ND330
ND330
ND330
ND330
ND330

1700
ND330
ND330

ND1300

SB-96-2
62982-0492

6/3/96
MP

Anatech
18'-20'

SB-96-3
62982-0493

6/4/96
MP

Anatech
25'-27'

ND330 ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

ND1300
ND330
ND1300
ND330

ND1300
ND330
ND330

400
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330

1200
ND330
ND330

ND1300

ND330
ND330
ND330

SB-96-4
62982-0494

6/4/96
MP

Anatech
28'-30'

330,000
ND83000
ND83000
ND83000

ND330 ! ND83000
ND330

ND1300
ND330
ND330
ND330
ND330

ND1300
ND330
ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330

1800
ND330
ND330

ND1300

180,000

ND320000
120,000
300,000

ND83000
ND83000

ND320000
130,000

ND320000
140,000

ND320000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000

ND320000
ND83000

ND320000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
1,000,000
ND83000
ND83000

ND320000

SB-96-5
62982-0495

6/5/96
MP

Anatech
25--271

ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330

470
ND330
ND330

ND1300
ND330

ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330

1000
ND330
ND330

NDI300

Note: Bold values indicate concentrations above the method detection limit,

mdj - c:\projects\wfl\0796DATA.XLS Printed: 12/12/96



Table3
Soil Data Summary

Wisconsin Fuel & Light Co.
Manitowoc, Wisconsin

(Units as given)

I ' i i ge3o f6

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

Parameters

Cyanide, amenable
Cyanide, total
Physical Properties

Solids
WIPVOCScan (USEPA-8020)

Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-trimethy Ibenzene

1 ,3,5-rrimethylbenzene
Xylene, total
USEPA-8270 Scan

2-Chloronaphthalene
Bis(2-chloroethyl)ether
Hexachlorobenzene
2-Chlorophenol
Hexachlorocyclopentadiene
Bis(2-chloroisopropyl)ether
n-Nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene
2-Methylphenol
Isophorone
Bis(2-chloroethoxy)methane
3 & 4-Methylphenol
Dimethyl phthalate
2-Nirrophenol
Diethyl phthalate
2,4-Dimethylphenol
n-Nitrosod iphenylamine
2,4-Dichlorophenol
Di-n-butyl phthalate
4-Chloroaniline
Butyl benzyl phthalate
4-Chloro-3 -methylphenol
Bis(2ethylhexyl) phthalate
Di-n-octyl phthalate

Units

mg/kg
mg/kg
Units

%
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-96-6
62982-0496

6/5/96
MP

Anatech
17'19'

ND0.2
ND0.2

79.4

100
11,000
ND25
1100

210,000
73,000

530,000

ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000

ND 160000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000

ND320000
ND83000
ND83000
ND83000
ND83000

SB-96-6
62982-0497

6/5/96
MP

Anatech
3T-331

0.2
0.2

83.0

1900
180,000
ND500
67,000
170,000
54,000

250,000

ND 170000
ND 170000
ND 170000
ND 170000
ND1 70000
ND1 70000
ND 170000
ND 170000
ND170000
ND 170000
ND 170000
ND 170000
ND340000
ND 170000
ND1 70000
ND1 70000
ND 170000
ND 170000
ND 170000
ND170000
ND650000
ND1 70000
ND 170000
ND 170000
ND1 70000

SB-96-7
62982-0498

6/6/96
MP

Anatech
15'-17'

SB-96-7
62982-0499

6/6/96
MP

Anatech
39'-41'

ND0.2 ND0.2
ND0.2 ND0.2

80.5 81.1

1800 1100
38,000 i 8600

ND1300
80,000

320,000

ND130
12,000
25,000

150,000 7700
800,000 81,000

ND170000 ND17000
ND1 70000
ND1 70000
ND 170000
ND 170000
ND170000
ND 170000
ND1 70000
ND 170000
ND 170000
ND 170000
ND 170000
ND340000
ND 170000
ND1 70000
ND 170000
ND 170000
ND170000
ND 170000
ND 170000
ND650000
ND170000
ND170000
ND 170000
ND170000

ND17000
ND 17000
ND 17000
ND 17000
ND 17000
ND 17000
ND 17000
ND17000
ND17000
ND 17000
ND 17000
ND34000
ND 17000
ND 17000
ND 17000
ND 17000
ND17000
ND 17000
ND17000
ND65000
ND 17000
ND 17000
ND17000
ND 17000

SB-96-8
62982-0500

6/6/96
MP

Anatech
33'-35'

ND0.2
ND0.2

80.0

10,000
73,000

700
57,000
100,000
29,000

250,000

ND 170000
ND 170000
ND 170000
ND 170000
ND170000
ND1 70000
ND 170000
ND1 70000
ND 170000
ND 170000
ND 170000
ND 170000
ND340000
ND 170000
ND 170000
ND 170000
ND 170000
ND 170000
ND 170000
ND 170000
ND650000
ND170000
ND 170000
ND 170000
ND 170000

Note: Bold values indicate concentrations above the method detection limit,

mdj - c:\projects\wfl\0796DATA.XLS Printed: 12/12/96



Table3
Soil Data Summary

Wisconsin Fuel & Light Co.
Manitowoc, Wisconsin

(Units as given)

Piige 4 of 6

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

2-Methyl naphthalene
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Acenaphthene
Acenaphthylene
2-Nitroaniline
Fluorene
Phenanthrene
2,6-Dinitrotoluene
Anthracene
3-Nitroaniline
Fluoranthene
2,4-Dinitrophenol
Pyrene
4-Nitrophenol
Benzo(a)anthracene
Chrysene
Carbazole
Benzo(b)fluoranthene
2,4-Dinitrotoluene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1 23-cd)pyrene
4-Chlorophenylphenyl ether
Dibenzo(a,h)anthracene
4-Nitroaniline
Benzo(g,h, i)perylene
2-Methyl-4,6-dinitrophenol
1,3-Dichlorobenzene
4-Bromophenylphenyl ether
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
Dibenzofuran
Pentachlorophenol
3,3-Dichlorobenzidine

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-96-6
62982-0496

6/5/96
MP

Anatech
17'19'

ND83000
ND83000
ND83000
ND83000
ND83000
ND83000

ND320000
ND83000
ND83000
ND83000
ND83000
ND320000
ND83000

ND320000
ND83000

ND320000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
ND320000
ND83000
ND320000
ND83000
ND83000
ND83000
ND83000
ND83000
ND83000
360,000

ND83000
ND83000
ND320000

SB-96-6
62982-0497

6/5/96
MP

Anatech
31 '.33'

SB-96-7
62982-0498

6/6/96
MP

Anatech
I5'-17'

170,000 NDI 70000
ND 170000 NDI 70000
ND170000 ND170000
NDI 70000 NDI 70000
NDI70000
ND170000
ND650000
ND170000
NDI 70000
NDI 70000
NDI 70000
ND650000
NDI 70000
ND650000
NDI 70000
ND650000
NDI 70000
NDI 70000
NDI 70000

ND170000
NDI 70000
ND650000
NDI 70000
NDI 70000
NDI 70000
ND170000
ND650000
NDI 70000
ND650000
NDI 70000
ND650000
NDI 70000
NDI 70000
NDI 70000

NDI 70000 NDI 70000
ND170000 ND170000
NDI 70000 NDI 70000
NDI 70000
NDI 70000
NDI 70000
NDI 70000
ND650000
NDI 70000
ND650000
ND170000
NDI 70000
NDI 70000
NDI 70000
NDI 70000
NDI 70000

570,000
NDI 70000
NDI 70000
ND650000

ND170000
NDI 70000
NDI 70000
NDI 70000
ND650000
ND170000
ND650000
NDI 70000
ND170000
NDI 70000
ND170000
NDI 70000
NDI 70000
1,100,000

ND170000
NDI 70000
ND650000

SB-96-7 SB-96-8
62982-0499 62982-0500

6/6/96 ! 6/6/96
MP MP

Anatech Anatech
39'-41' ; 33'-35'

41,000 370,000
NDI 7000 NDI 70000
ND17000 ND170000
ND17000 ; ND170000
NDI 7000 NDI 70000
ND17000 \ ND170000
ND65000 ; ND650000
NDI 7000 NDI 70000

24,000 NDI 70000
NDI 7000 NDI 70000
NDI 7000
ND65000
ND17000
ND65000
NDI 7000
ND65000
NDI 7000
NDI 7000

NDI 70000
ND650000
NDI 70000
ND650000
NDI 70000
ND650000
NDI 70000
NDI 70000

NDI 7000 I NDI 70000
NDI 7000 NDI 70000
NDI 7000 NDI 70000
NDI 7000 NDI 70000
NDI 7000
NDI 7000
NDI 7000
NDI 7000
ND65000
NDI 7000
ND65000
NDI 7000
NDI 7000
NDI 7000
NDI 7000
NDI 7000
NDI 7000
130,000

NDI 7000
NDI 7000
ND65000

NDI 70000
NDI 70000
NDI 70000
NDI 70000
ND650000
ND 170000
ND650000
NDI 70000
NDI 70000
NDI 70000
NDI 70000
NDI 70000
NDI 70000
1,300,000

NDI 70000
NDI 70000
ND650000

Note: Bold values indicate concentrations above the method detection l imi t ,
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Table 3
Soil Data Summary

Wisconsin Fuel & Light Co.
Manitowoc, Wisconsin

(Units as given)

Page 5 of 6

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

Parameters

Cyanide, amenable
Cyanide, total
Physical Properties

Solids
WIPVOCScan (USEPA-8020)
Benzene
Ethylbenzene
Methyl tertiary butyl ether
Toluene
1 ,2,4-trimethylbenzene
1 ,3,5-trimethy Ibenzene
Xylene, total
USEPA-8270 Scan

2-Chloronaphthalene
Bis(2-chloroethyl)ether
Hexachlorobenzene
2-Chlorophenol
Hexachlorocyclopentadiene
Bis(2-chloroisopropyl)ether
n-Nitrosodi-n-propylamine
HexachJoroethane
Nitrobenzene
2-Methylphenol
Isophorone
Bis(2-chloroethoxy)methane
3 & 4-Methylphenol
Dimethyl phthalate
2-Nitrophenol
Diethyl phthalate
2,4-Dimethylphenol
n-Nitrosodiphenylamine
2,4-Dichlorophenol
Di-n-butyl phthalate
4-Chloroaniline
Butyl benzyl phthalate
4-Chloro-3-methylphenol
Bis(2ethylhexyl) phthalate
Di-n-octyl phthalate

Units

mg/kg
mg/kg
Units

%
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
Units

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-96-9
63126-1043

6/8/96
MP

Anatech
39'-41'

SB-96-10
63126-1044

6/8/96
MP

Anatech
33'-35'

ND0.2 0.3
ND0.2 0.3

SB-96-11
63126-1045

6/9/96
MP

Anatech
13'-15'

SB-96-12
63126-1046

6/9/96
MP

Anatech
25--271

,'
0.6 0.6
0.6 0.6

i
! ii i

80.5 81.1 83.0 83.0
1

ND25 | 69
ND25
ND25

49
ND25
ND25
ND75

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

140
ND25

110

ND25 470
370 580

ND25 ND25
60

ND25 1700
2600
2400

ND25 2600 390
150

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

1100

ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
NF3300
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600
ND6500
ND1600
NDI600
ND1600
ND1600

8100

ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND660
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND330
ND330
ND330

Note: Bold values indicate concentrations above the method detection limit.
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Table 3
Soil Data Summary

Wisconsin Fuel & Light Co.
Manitowoc, Wisconsin

(Units as given)

I'ngc 6 ol 6

Site Identification:
Sample Identification:
Date Sampled:
Sampled By:
Analyzed By:
Sample Collection Depth:

2-Methyl naphthalene
Phenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
Acenaphthene
Acenaphthylene
2-Nitroaniline
Fluorene
Phenanthrene
2,6-Dinitrotoluene
Anthracene
3-Nitroaniline
Fluoranthene
2,4-Dinitrophenol
Pyrene
4-Nitrophenol
Benzo(a)anthracene
Chrysene
Carbazole
Benzo(b)fluoranthene
2,4-Dinitrotoluene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(123-cd)pyrene
4-Chlorophenylphenyl ether
Dibenzo(a,h)anthracene
4-Nitroaniline
Benzo(g,h,i)perylene
2-Methyl-4)6-dinitrophenol
1 ,3-Dichlorobenzene
4-Bromophenylphenyl ether
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
1 ,2,4-Trichlorobenzene
Hexachlorobutadiene
Naphthalene
Dibenzofuran
Pentachlorophenol
3 ,3-Dichlorobenzidine

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

SB-96-9
63126-1043

6/8/96
MP

Anatech
39'-41'

SB-96-10
63126-1044

6/8/96
MP

Anatech
33'-35'

ND330 ! ND330
ND330 j ND330
ND330
ND330
ND330

ND330
ND330
ND330

ND330 ND330
ND1300
ND330
ND330
ND330
ND330

ND1300
ND330

ND1300
ND330

ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300

ND1300
ND330
ND330
ND330
ND330
ND1300
ND330

ND1300
ND330
ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND1300
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300

SB-96-11
63126-1045

6/9/96
MP

Anatech
13'-15'

SB-96-12
63126-1046

6/9/96
MP

Anatech
25'-27'

ND1600 ! 1000
ND1600 ND330
ND1600 ND330
ND1600 ND330
ND1600 ND330
ND1600 430
ND6500 ND1300
ND1600 ND330
ND1600 ND330
ND1600 ND330
ND1600
ND6500
ND1600
ND6500
ND1600
ND6500
NDI600

ND330
ND1300
ND330

NDI300
ND330
ND1300
ND330

ND1600 ND330
ND1600 | ND330
ND1600
ND1600
NDI600
ND1600
ND1600
ND1600
ND1600
ND6500
ND1600
ND6500
ND1600
ND1600
ND1600
ND1600
ND1600
ND1600

8700
ND1600
ND1600
ND6500

ND330
ND330
ND330
ND330
ND330
ND330
ND330

ND1300
ND330
ND1300
ND330
ND330
ND330
ND330
ND330
ND330
4600

ND330
ND330

NDI300

Note: Bold values indicate concentrations above the method detection l imit ,
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SUBSURFACE INVESTIGATION
FORMER WISCONSIN FUEL & LIGHT CO.

COAL GAS MANUFACTURING PLANT
MANITOWOC, WISCONSIN

Prepared for:

Wisconsin Fuel & Light Co.
402 North Tenth Street

P.O. Box 970
Manitowoc, Wisconsin 54221-0970

(414)683-2538

R E C E I V E D
FEB20 1997

LMD SOLID WASTE

Prepared by:

Horizon Environmental Corporation
4595 Broadmoor SE

Suite 200
Grand Rapids, Michigan 49512

(616)554-3210

WFL-0105

February 1997

HORIZON E N V I R O N M E N T
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PHOTOGRAPHS

2006 WPSC building and north residential properties
"Winter Building"
Properties to the south and east of the WPSC building
Sign on River retaining wall warning of presence of oil or tar substances
Lower parking lot ((MecTool ™ - remediated area)
East side of WPSC building and lower parking lot
"Experimental" booms along retaining wall

2003 Oil "sheens" observed on Manitowoc River

1993 MecTool ™ in-situ solidification Demonstration



Wisconsin Public Service Corporation
402 North 10th Street, Manitowoc Wl
May 25, 2006
Photos by A. Weissbach

tView west/northwest of the existing WPS building on North 10th Street. Residential properties
begin north of the upper parking lot to the north of the building

View of "Winter Building"
on the southwest corner
of Chicago and N 10th

Street. The building was
built on top of a former
200 MCF (thousand
cubic feet) gas holder
with a one-foot layer of
coal tar impacted soil on
its concrete foundation
at a depth of ~7 feet.



Wisconsin Public
Service Corporation
402 North 10th Street,
Manitowoc Wl
May 25, 2006
Photos by A.
Weissbach

View south: property "on
southeast corner of
North 10th and Chicago
Street.

View north: property on
northeast corner of North
10th and Chicago Street.



Wisconsin Public Service Corporation
402 North 10th Street, Manitowoc Wl
May 25, 2006, Photos by A. Weissbach

View northwest -
Manitowoc River/
Turning Basin
Sign posted at
retaining wall:
"Sediments contain
Residuals from the
operation of a
Manufactured gas plant
formerly located at this
site.
Should oil or tar
substance observed as
a sheen on the water
surface come into
contact with skin,
immediately wash off
with soap and water."

View east - rear of
WPSC Building.
Lower parking lot and
remediated area.
Refer to Figure 11 for
description of types of
remediation conducted
in this are in 1993-
1994.



Wisconsin Public
Service Corporation
402 North 10th Street,
Manitowoc Wl
May 25, 2006
Photos by A.
Weissbach

^̂ •IBHPsWIMi

View Southeast - east
sideofWPSC building

"Experimental" booms placed along
retaining wall at WPSC Manitowoc site.



08-16-2003 Manitowoc River - Turning Basin near WPS Coal Tar Site
Photos by Ryan Volenberg

Oil Sheen (Reference 37)



MecTool ™
In-situ Solidification Demonstration
September 23-24,1993
(Reference 15)
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MecTool ™
In-situ Solidification Demonstration
September 23-24,1993
(Reference 15)



MecTool ™
In-situ Solidification Demonstration
September 23-24,1993
(Reference 15)
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